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- Electrolysis
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1000 (Approx)

- Specirog aplzi Analysis:o" Product : ' -
1251 Pb, less than Lmg; (2) Fe, less than 0.8 mg; (3) Cr, 2mg; (4) Fi, Ymg,
,(5) sr 1.6 mg.: (6) Ba, 290 ng.
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| 1. L.B. Emlet
.o Classification Cancelled 2. BuJ, Titkowski
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® G b Date AUG 2 1, 1947

TO: L.B. Emlet

FROK. 344, Reynolds Tis doonment conils Ofwe -
Analytical Data pages and.......... L f‘“’d/;f”
Run # 17 No.....Z....of... & copies, Series...Z....
(Shipment #25)
L.S.TO 0500, 14"‘29-1.}7
Dissolvings ' Extraction Wastes
Batch Curies A8 A6 % Act. Loss
A 304 4L8 - 1.3
B 273 108 17 0.5
C 1223 75 6 0.2
D 295 1l 6 0.2
B 290 338 12 0.3
F 201 804 6 0.2
G 268 957 10 0.3
H 231 198 6 0.2
I 358 998 8 0.2
J 340 1659 6 ' 0.2
K 324 287 7 0.2
L 328 174 g 449
‘ Totals 3535 Act.Loss 306 . 8.7
Other Cell A lLoss Curies ' Per cent
Hash of Ext. Cake 10 0.3
Hetathesis 177 5.0
Metathesis Cake Wash L9 1.4
Left in cell A Loss 2 —
Total Cell A Losses 544, v 15.4
Cell B Losses ‘
Electrolysis 15 0.4
Bé Rinse 2 008
Fuming Nitric Vaste 122 3.5
HCl-~Ether ¥Waste 137 3.9
Total Cell B Loss 301% 845
Total Loss 845 23.9
Product in Bl7 2478 70.1
Material Balance 94..0%

* Assumed, HCl-Ether sample was bad.

Spectrographic Analysis of Product
(1) Pb, less thmn 3 mg.; (2) Fe, 7 mg.; (3) Cr, 0.7 mg.; (4) Ni, 7 mge; (5) Sr, 2mg.;
(6) Ba, 350 mg. ,

Radiation Reading ("Skyshine!)
‘ About 29 r/hr. at 20 hr. after L.S. 7., indicating about 2440 curies.,
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Dissolvings -
Batch Curies
290
255,
242
305 -
- 237

| Tobal Cell 4 10gg
‘Materia) Bajance Through

Electrolysis Loss: .
Total Losg o
Product jn B-6 - '
Materig) Balance

L.S.T,

259

98.1%

Analyticay Datga

QeaGREpm |

Run #18

Slugs
‘ 66

63
62
69

i
- (Shipment #24,)
0545, 6-18-47

A8
56
66
216
15
273
4l
71
195

L Electro sis i

'l. L.B. Enlet

2. EoJo WitkOWSki
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AN Central Files

June 19, 19,7

.....................

T sigures,
f‘\'o....! ...... ol Y €Or1cs, Saries ....ﬁ..,
__-46.;__ E Act. loss
1 0.03 -
-7 ' 0.20
4 0.11 ,
1 0.03
IA 1.85 %;1 -
8 0.23 e 85
5 0.14 358
10 0.30 85
6 0.17 £y
7 0.20 &'. o
19 - 055 2 56’ ]
265~ 33&- g Jd 3£
| o £ Je BRE
Per Cent 2 2¢g¢9
8.2 5828
s ONTSE:
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2804 88
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2. E.J. WitkOWSki
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dec L. Central Files
gn { CCRP
o rereview © OE Office of July 25, 1
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assification
To: L.B. Emlet Decl Ciassificatien Cancelled
From: S.A. Reynolds Cremmsads —
Analytical Data By Authegty Of —
Run # 19 By patefAUR 22 197
(Shipment # 27) .
LeS.T. 2140, 7-21~47
Dissolvings
Batch Curies Slugs A-8 A-b Per cent Act. loss
A 256 65 75 2 0,06
B 237 63 170 2 0.06
c 253 65 L8 5 0.16
D 257 68 415 7 0.23
E 229 6L 242 8 0.25
F 251 6k 143 22 0.71
G 21y 59 321 29 - 0.94
. H 259 70 1054 13 0.42
T 221 65 957 18 0.58
| 260 70 1541 13 0.2
K 234 65 202 15 049
L 214 §965 170 7 0.23
M 199 559 209 6.77
3087 842 Act, Loss 350 11.33
Other Cell A Losses Curies Per cent loss
Washes of Ext, Cake 3 0.10
Metathesis Cake and wash 321 10,40
B-1l Rinse 3 0.10
A-Q Rinse 32 1.04
Total Cell A. Loss 709 22.97
Cell B Losses
Electrolysis 25 0.81
B~6 Rinse ] 0.29
Fuming Nitric Waste 6 0.19
HCl-Ether Tiaste 132 4428
Total Cell B Loss 172 5.57
Total Loss 881 28,54
Froduct in B-b6 1785 57.82
Material Balance 86,36%
. Radiation Reading ("Sk¥shine")

21.4 r/hr at 20 hours after I..S,T. indicating Approximately 1800 Curies.,
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‘hus document consists of......... L. k « L.B. Emlet

760 . 2243

]

10 029

> 200 0,59
Fuming : % ll&.:, . ) : Ocll'l i
HC1-Ether Waste * o . . 2m
Total Cell B Loss 138 4,07
‘Total Loss .. 898 - - 26,50

Product : sl e ' -
Based on Radlat:r.on ‘%eadlng 2700  79.64
{Skyshing") - A

¥aterial Balando _ 106, ll;%

Date

declassified

pages and...ax®D ... figures. 2. E.J. Titkowski
No..... .l....of....‘.l....-copiea. Series..... ﬁ. 3+ S.A. Reynolds
Le Central Files
fnalytical Data = ; - J2
tndltic : 47-8 _J2 5
(Shipment#28) o ’
L S » T . 05 30 8“‘19"47
Batch - Curies’ = Slugs © A8 Awb g Act, Loss
A 233 63 4L, — 1.30 =~
B 218 61 25 L 0.12 2]
C 212 58 158 6 C.18
D 238 - be g0 1 0.32
E 218 63 111 7 - 0.21 \
F 223 63 92 8 0.24 ,Q
G- 199 - 60 305 12 0.35
H- 280 - - 67 193 o7 0.21 2 :
J 69 62 7 0.21
K 62 9% 9 0.26 3
L . 66 258 17 0.50 . 3§
¥ " 66,7; 191 14 0.41 g : ‘
N bl 304 —_ 8,97
o Met Loss 497 - 1hET ¢ 7 gﬁl
- Curles ¢  Per cent Loss g 2 t
SR ' L B 2
- 0500 893
151 | T 45 O &A@
S48 1.42
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This decument consists of._ =} = * .~

pages and o figures.

No._t_of %5 copies, Series_ A2
Analytical Data
Run #21
(Shipment #29)
L.S.7. 1410 10-19-47

Cories To:
L.B, Emnlet=r,
E.Je Witkows :
S.A. Reynclds
Central Files

CLISTE LLBORATORIES

GENTRAL FILES RUNBz
£7-10 _L30

% Actual lLoss

Curies Slugs A-8 A=b
A 200 66.0 -_— 4
B 238 78,0 —— L
c 184, 58,0 — 7
D 253 71,0 — 9
E 207 68.0 18 5
F 171 56,0 L2 12
G 205 70.0 ———— 13
H 222 70.0 8 —
I 211 70.0 8 a—
K 184 65.0 26 —
L 183 6440 43 | —
M 194 60.0 574 6
N 328 71.0 33 18
0 332 66.0 5 ——
P 279 59.0 . 60 52
Q 285 61.0 703 13
S 221 5740 L — —
4422 - 1248.0 Actual Loss3l2
Other Cell A lLosses Curies
Washes of Ext. Cake 169
Metathesis Cake Wash 121
A~G Rinse _ 39
J¥S & 1MT Heels 247
Rinse of Cell A Tanks
(A~6 Tank Sp.) 408
Total Cell A Loss 1296
Cell B Losses
Electrolysis 64
B-6 Rinse 12
Fuming Nitric Waste 18
HCl-Ether Waste 232
Rinse of B26 & B27 54
Total Cell B Loss 380
Total Loss . 1676
Product
Product in B=b6 2612

Material Balance

Radiation Reading

From "Y?. Radiation rea

96.96%

0.09
0,09
0.16
0.26
0.11
0.27
0.29
0.18
0.18
0.8l
0.59
0.97
0.14
0.41
0,11
1.18
0.29
0.95

——

7+05

% Loss

3.82
2eTh
0.88
559

9423

. 29.31

1.45
0.27
Oe4l
5.25
1.22
8459
37.90

59.06

ding indicates approximately 2400 curies.
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Batch Curies

185
184
175
188
179
174
153
192
172
197
167
244
197
195
156
245
253
197
204
166

- . 172
‘l. 33%5"'

Cther Cell A lLosses

cemmovozzwma»—ammwmunw:»

Washes of Ext., Cake
Metathesis
Metathesis Cake Wash
A~5 Sump

A-9 Rinse

Total Cell A Loss

Cell B Losses
Electrolysis
B-6 Rinse
Fuming Nittic Waste
HCl1-Ether Waste
Total Loss (Through B-6)

Product
Product in B-%
% Shipment #30
" #31

Analytical Data
Ba Runs #22 and. #224_

QEHT

(Shipments #30 and #31)

LoSoTo 1200, 11-2601}7

Slugs A-8
64.8 5
67.9 —
66.5 10
70.2 5
66,0 11
68,7 4
60,7 9
67.4 39
78.0 2
69.8 24
65.4 57
78.0 108
65.6 87
67.0 13
57.2 17
69.0 31
67.7 65
60,0 15
68,2 27
53.4 §2

1389.0 Actual Loss

Curies
32
63
25
17
49
489
45
16
55
147
534
1495
1321

83.87%

Material Balance (thru B-6)
‘ * This- shipment made 11-21-47
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This document cOns1S
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0,12
0.08
0.25
0.12
0.28
0,10
0.23
0.20
0,05
0,05
0.12
0.15
0.35
0,33
0.42
0,78
0.37
0.37
0,68
2,05
0,48
7.58%
% Loss
0.80 ;Z -
1.58 gégg
0.63 N g5
e S 8ay
12,25 &gg,
g2
5N5
1.13 ggg
O.l;l © % § £
1.38 5585
3.68 Eos§
13.37 g 2EE
N E
g8
37.4
33.1
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Date January 28, 1948

Subject _ Analytical Data Ba Run 23, Shipment #32
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Analytical Dats
B,,?.P“m 3‘5 55 This document consists of /1 .
Shipment i
L 7 o d o figures.
‘ L,3.7, 1500, 1-22-48 pages a0 _ o
: No.L_of 4 _copies, M%mﬁm
To: L,2, Zmlet WMags
From: 3,A. Reynolds SHHRM. gﬂis 20\9
o
Batch Curies Slugs A=8 a8 % isctual Loss
A 282 £8.8 o8 2 0.06
B 313 84,1 35 ———— 0.73
c 270 76.3 55 7 0.20
D 261 69.8 43 e 1.26
A 301 72,0 20 ——— 0,583
F 264 64,7 242 11 0,32
G 248 75,0 207 12 0.35
H 218 69.1 450 10 0,34
I 274 77.1 18 ———— 0.44
J 277 76,9 218 12 0,35
X 307 75,4 79 10 0,34
L 237 68,0 7 5 .15
i 1585 43,1 411 13 0.38
N-Heels 4 - —— - ——— -——
3411 l/ 920.5 actusl Loss 185 5.42%
Other Cell A Losses Curies % Logs
“jeshes of &Ext. Cake(8: =3 & 6:75-1) 91 2+67
‘ ?v@etathesis' 69 2,02
Zetathesis Cake Wash 33 0.97
A=9 Rinse &) C.17
1iN Heels 4 0,12 -
Total Cell 4 Loss 288 11.57%/
Cell B Losses
Flectrolysis 13 0.47
Bt Hinse 15 0.47
Puming Nitric Yaste 29 0.88
HC1l-Zther TWaste 91 2.87 B
Total Loss (Cell 3) 152 %.46% l/ '
Product
Product in B=6 2018 88,4 7 Product
Shipment 732
Waterizl Palance (through 3-6) 99.8%
¥
Rediation Reading ¢3kyshins") Classification Cancelled '

Indicstss approximately 2750 curies Cpniiiifihe —

By Authority Of

sy 1202 bate AUG 2 6 1971

Fexisssification memo of August 22, 19¢-.
O p82 +[2645




85-09-1997 88:24AM FROM ShonkaResearch Assoc.

Widner P.B2
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- Please ~==" TENTRAL FILES NUNBER

-
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B-137 W éVW
Date File :
 subgect Those Eligible
Subject To Read The
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BY Copy #.__2#
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L Y

MAY 9 *97 B5:28
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770 SB9 7587 PAGE.DB2




B5-09-1997 B3:24AM FROM ShonkaResearch Assoc. T0 Widner P.83

"oaT m
ARV « : -
» This document consists of 1L s “E“‘[m ﬂLES “WER @
nd O figures. Analytical Data 2 L.B. 1_'}nlet .
pages 2 ) Ba Run #24 4 -3" 2 E,J. Witkowski -
b 1 _of ¢copies, Seri (Shipment #33) ' 8.4, Reynolds
‘ Le8.0, 1030, 31248 ‘ Central Files
Batch Cl's Slugs o) A8 % Logs Material Balence
A 199 6545 2 -— 6,05 197
B . 180 68,0 2 - 0,05 375 .
c . 187 | 60.7 20 ——— 0.50 528 ~
D . 210 723 28 - 0.65 ' 704 :
; 192 6848 51 5 0.12 891 .
F 183 6740 50 9 7 0.21 , 1085
G 180 72,0 79 8 0,14 1239
E - 179 8648 . 61 6 0.14° 2412
1. 203 | 70,8 37 12 0.28 1603 - P
T 178 66.3: 218 11 0.26 1770 8
X . 195 70.4 . % il 0.86 1964
1 174 60,7 - 80 8 0,19 f20 3
Mo 124 50.2 2 5 0.12 2|y =
N o8 27,3 5. —— 0.19 2333 ©
0 32¢ 66,1 . 122 7 0.16 2840 § N
P 290 60.4 90 28 0.65 2908 o
) 268 | 64.3 73 is 0.42 3146 £ =
. R 304 60,0 - 71 1 0.26 3439 & B SQll-
S - 314 68.6 560 4 6,09 3749 % 5 N
‘ T 269 58,6 683 15 0,85 s003 % P |7
Al v : : , S e T L
Heel S7_ . | 18.5_ ‘ 4060 - i
; &% | @728 Foweal Lo B16 ~  B.05% Loss =
Other Cell A logses - Curies % Loss Material Ba]gme
: Washes of Ext, Cske : g % ®
| guF-B 108 ; 2.82 3952 ng%g >
: lotathesis SC~B 36 0.84 - s1s Es_BL 2
Lkistathesis Cake Wash g - S8 g st =
eBWw-4 51 . 1,43 3855. BB § 2
A 9 Rinse [ 83 1.47 92 8o g
A1l Heels o - 57 ' 1.33 37535 ;«;:_g—- -
Total Cell A Loss 541 12.65% - Esﬁ g
‘ SO 07
Cell B Losses { g'gng iy
" B6 (Lead removal) .48 1.12 | 3687 SoF g
- B12 (Lead Rempvalf - 2 0.05 3685 §§§ = N
© FElectrolysis | - , ™o & %:3‘
SWPL A : 4 0,09 3681
_ b B 20
. B6 Rinse _ 1n
. - Funing Nitrid Vaste 36
' HC1l-Ether Waste. 127
. Total Loss oo 248
Produet I
" Frodwt in B§ o 2900 ¢'s
Katerisl Balance('nxm B6) 79,2% Materisl Balance
Radistion Resfing(Skysnine) indicates 3112 C's (cr 4170 Loa. Units)
MAY 9 '97 ©5:23 770 S@S 7507 PAGE.DB3 =
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11-19-1997 B4:@7PM FROM ShonkaResearch Assoc. .. 10 8-15185211547 P.@2

F ~ Th;‘ (:l\he?'ﬁ\r‘"-' . - : .
- OCUMICT L ane e
. h,_‘. o e LIS
O—t0i & conies, pories
7-26-48 . ‘

From: E.I, Wyatt Ba Run #26 OAK AIDEF KETIONAL LABOZATORY
o (557 2520 - T-21-48) CEATRAL FILES D3SER

Shipment #34 - ;
- i 48+7- 324,
Batch Suries Slugs 4B 46 ° $loss  Material Balance

Residuals . =
?rom Run 25 *~ 345 58,5 - - >-.¢ - 245
, 239 70,7 35 eee . 0,78 549
- 235 72,7 3121 7 . 0.18 77 : :
-’20 57.0 49 === .. 1,09 948
S276 M6 93 15 T 0,33 1209
L2 727 55 9 M 0,20 1475 i
- 277 78,9 75 15 0.28 1737
L 2.2 244 10 % 0,2 1986
: 280 76.2 'mo1n 0.2 2255
%89 775 . g 12 0.27 2532
‘ 324 75.1 427 B 0.18 2848
‘278 73,7 430 5 o.1 2118
. 268 78,4 178 --- - 3,01 3204
: . 248 - m0.6 - L : 3449

‘Heel Diss, : = -
#e o  ivees M . 378

. ;éel Diss, .
3 A 228 66,5  wun . ,
‘Heel Diss, : ' o seal
# 4115

Heel Diss,
79 4149
4149

%

RO oupUOwy
&
©

[ 43

174 57.0 oo

B4 8,6
T 1215

Total - Z501

' Zotual 552
. lose .

778 5839 7507 PAGE . 8682
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“11-19-1997 B4:@7PM FROM ShonkaResearch Assoc. - TO 9-15105211547 P.@3
4 ' Page 2

“ o - _e

,
‘r Other Cell A?I-cs“_ iCuries % Loss  Material Balance
Wash of Ertract. Ceke (&) - B . 0.3 4155
. Motathesis (8W%) 181 eeee -
' Ketathesis Cake Wash (8ICW) 145 3.22 3988
. A9-Rinse 8 0,13 S982"
. Al=Heels 700 15,58 5%2
‘ Bateh M . 245 8.4 3037
. © fotal Cell i Losses 1464 - 32,52 :
Cell B ;ossés
. Zlectrolysis (SWrD) 25 0.56 3012
. B6 Rinse . -1l 0.24 ,
- Fuming Nitnic Waste ~17 . 0.88
17 Bbl-ether Waste A3 281
‘ © i Total Cell B loss 184 - 4,09
Total Losses: - ' 1648 36.61
Prodnct L e — : '“’
. Protuct 13 3 (Raochenioal) 2588 57.5% :
, ‘Material Balanes (thru B-5) 90,58 '
Total Froduct Shipped (Radiochemical) 2429 53.97
‘Produwt shipped (Skyshine reedings) 2419 | 5894 3387 LA Units
‘Material Balanée by skyshine 90,36 C

06! 5
" Central .Fues

‘ s TR
B TS -

|

wd Moy ces.,.. R,

TOTAL P.@3
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@5-99-19357 B8:25AM FROM ShonkaResearch Assoc. TO Widner P.@5
- ) . e——— .}
| %iiii
| e o Analytical Dat o
I\ 8. ﬁ-v
To: L,B, mlata@ ~ . Ba Run g27 ate 9-5-48
Fl‘mﬂ E.Io %"&tt | i'SlTQ 0820-9-3-48 nu’s
Shipment #35 docoment consists ot Z___
Pages ang o ;
: : No.. . £ conies Qs Eures.
Bateh Ciries Slugs A8 ieB % Toas - copies, Series & _
' 845 57,8 8 —- 00,5 oA IGE rATSL LRONITOR
g 8.5 1 - 00.5 GEKTRAL FILES HUMEE
. - 00,5 ; ]
£55 62,5 26 .- oo, @8O~ __£Z_
225 60,3 = -—— 00,7 T
215 57.8 148 21 00,7
196 80,2 201 8¢ 01.1
248 63.4 9 -— 01.6
209 69.8 95 17, 00,8
220 58.8 69 18 00,6
01 58,1 62 82 - 01,0
i85 55,6 110 37 0L.2
248 61.7 26 11 00.4
: 96 5246 91 — 02,9
; (Heelg) 12 - 3.1 el ——— -
- Total 67 57,7 Aotual Loss 596 1=.9% ~
© Othe’ Coll & Los eJ ' Ot % 1 ' | -
e - uries _?‘"ss viassification Cancelled eeemmmpsie -
 ¥ash of Ext, Ogke (gWH) 9 00,5 ? : : ,
;g:tgzl_;hasis {(ewp) ( 83 wemw ¥ Authority of
Metatiiesis Cake wash (SWCW) 74 oz%e ‘
‘Al-Heels (1M0) 12 00.4 Naxe fitls  Dats
Total Oel}. A Iosses 57%¢ 18,6~
; Gell:B Losses
éEnectrolyais-(SHPb) 20 00.8
;BS=Rinse " 5 00.2
Funing Nitric Waste 24 00.8
‘Cl-cther Wast 174 5,6
‘ 223 7.2
JotatTosses 797 25,8
;Hw&t }
Product in B Hadlochetical 2275 ——
Material Balmmde (through BS) § —e-= 92,9
Total Froduct shipped(Radiochemieal}2072 )
Product shipped (Skyshine Readings) o196 -
' Ox L4 Units 3075

Materig) Balanc;e through Skyshine

[ 1.3 ' E
E, Witkowski
Nnmbem_® Wsa

MAY 9’97 ©5:29

97,0
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‘ OAX RIDGE NATIORAL LABORATORY

o o - " — )
- GENTRAL FILES HUMBLH ‘.. |
f 8-1]e 230 Maly¥icel Date Date 11-25-48
To: L. Be. Ezﬁ l F eosmmeiamm— B Run #28
‘ From: E. I, Wyatt L.S.Te 130-11-2~48 .. 000 . sagec
Sl pment #56 No___l__ of__.fé___copies, Series_i__’
Batch Curies ' Slugs A=-8 A=6 ﬁ gogs‘
A 2319 32,7 319 2D .
Al Heels 00 3 ‘
Total 2619 gon W‘gﬂp & 20 [
G\ﬁss\“w -
Other Cell A Losses %} Loss
Wash of Ext., Cake gm_) 139 fj}
Metathesis (8WC) _ 169 g
Metathesis Caks Wash (SWCW) 214 11.5%
A~1l Heels 300 0"3
A~9 Rinse _8 26.
Total Cell A Losses 681 o
Cell B Losses
KElectrolysis (3WPb) 19 g.;é
. B=6 Rinse 7 0.8%
Funing Nitric Waste 21 5.
. HC1l-Ether Waste 154 .
Total Cell B lLoss 21 7.6
Total lLosses 882 33,6%
—_— v . 130
6. 6
Product
i Product in B-6 (Radiochemical) 1641 sz.g
Material Balance(ﬁzrou?l B-6) mical) 1;-%; 89.:
Total Product Shipped (Radio chemica )
Total Product Shipped (Skyshine) 1380 (LA Units-1930) gg.g
Msterial Balance through Skyshine ———— S
: . CLASSIFICATION CANC
ce: E, Witkowski @ﬁ Q? E'-IL/E?? (5
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Single rereview of CCRP-declassified
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RALL PRODUCYICI FRCI BAUFORD ELUGE AUD PRODUCT CONTAMINATION STUDIES

L

o

Dosomber 15, 104

Fale Run #28, the first in which Eanfowd-irradimted slugs wers
used, was very succesgful from the standpoint cf our processing. Ko
pausual difficuicies weve encountered and cnly minor changes in the
olé process wevo reguived.

The guentity of proiuct produced and shipped was only 1,380
curies while at lesast 2,007 curies were anbicipated. The chemical
anzlyses of the discolver sclution imdlcated thet the thirty-eight,
four-inch sluge used ccntained cniy &,5C0 curies at the time of pile
discharge vhile the oviginol caiculaticns indiceved thet over 10,000
curiec chounld have besn presett providing that the pile operated
normally and the eluge weore orposed of maxsimm neutren flux. Tais
lack of product wee at fivst thought to be a result of the abnormel
operation of the Fanford "B »lls. In checking with Hexfori, however,
we lemarned that theiv caleulsticas, which take inbo congideration
the ebaoymal opsraticn of the pile, infieste thet £,100 /.5% curles
were prosent &t the time of discharge. The rsason for this die-
crepency in curio conbent i rot kmown. We do feel certein, however,
that the errors in ouy anciyses could not contribute materislly
tovard explaining the 4ifference: all of the analyses mode during
processing thecked well, the material balence was normel, ani the
peveral redisticn readinge on sewples erd st the entrance to ths cell
chowed 2 low guantity of product. We are requesiting Hanford to review
their czlceuniaticns in en attempt to explain this disagreement.

UnGer normzl circumstances, Material from our pile could heve
been used to incresse the amount of product finally ieolsted. Un-
fortunetely it was not practicsl et this time becauss of the sxcessivs
pile-~down tims duc to the instellstica of the new sxhoust alir filter
unita.

Even thouch the quality of these slugs was muck pocrer than
anticipated, thoir use was proven to be eccnomical. The run wes
completed in five days as compared to the usvel ten-day period, wasie
solutions were of low volume &nd more concentrated product sclutions
resulted. We intend to uss thew in the noxt run scheduled for
January 10, 1047, wher it ie boped that more infoymation will be
ocbtaines which will offer an explanetion of whai bappencd to the
slugs used in Kun #2C.
af Lhe
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Witkowski and Eulet to Rucker Rals Froduction from Hanford
December 15, 1946 : Siugs and Product Contamina-
tion Studies

On Fovember 8 and $, 194E, Mr. leery and Drp. Musller and
White, 81l of los Alawes, visived us to discuss the possibility
of eliminating some of the contaminants from our product. They

felt that the impurities, guspected to be organic matter, were
concributing a great deal to the product loeses encountered during
processing at los Alamos. These losses also resulted -in radiastion

exposure to their operating personnel.,

' our comversations, various potentisl sources of contami-
pation were discussed eand 1t wes deciged that the following pointe
would be investigated:

1. A dirty yroduct evaporation head heater. This
heed heater is exposed to the cell stmosphere

betwesn runs end 1t eppeared possible that some
dirt wvas coliscted on this hester which was waghed

into the product during evaporation.

2. Refluxing of vapors io the product evaporation off-
gae line. It waes thought that such action would
result in washing back of stainless steel corroslcn

producie into the product .

3. Polymerization of the ether or alcobol. or the
impurities present in these solvents which are used

in the purification process.

4, The Tygon tubing used Por solution addition lines
and &ll transfer lines to and from the glass
purification equipment .

Esch of the above four sources of potentisl contamination
were lpvestigated as follows:

1 & 2. An attempt was mde to corrolate the length of tine

during vhich the product evaporation equipment was
jdle befors each run and the guality of product as

heater would depend on the time it was idls. Ko
regults were obtained from this comperison.

L~
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Witkowskl and Emiet to Ruckexr Fals Production fromw Hanford
December 15, 194E Siuge gnd Protuct Contaming-
tion Studies

N

1& 2. Continued

In addition, two dumry evaporatvions were made
using en inactive soluticn of barium chloride.
Both rune turned cut ©o be very clean, much
cleaner than thes ususl product; no organic
material wvas found in elther of these runs.

These dummy rms made it ovident that the product
evaporation operation was not the mein source of
protuct contaminaticn. The possibility of a divty
head heator causing sny difficuliy was also shown
%0 bs unlikely since the product of the first
dumny un wvas cleen in spite of tho fact that the
heater had bsen idle for several months before
the run wae made.

3. Because it is almost impossible to duplicate the
extreme radiation to which the HCl-sther and ECl-
elcohol socluticnse are subjected during a ragulisr

' run, no conclusive resulte are available to indi-
cate the possidbility of product contaminmtion by
polymerization of these resgents or their impurities.
From the data aveilablis, there appsars to be no
relationship betwsen the lemgch of time required
for the filtration of the HCi-sther or ECl-alcohol
wastes (time of contact between solution and product)
and the guslity of the product reported by los
Alamos. This problem is being investigsited further.

L, The possibility of contamination by Tygon tubing
was investigated by making two dummy rums through
the entire fuming nitric and ECl-ether purification
and the product sveporation processes. All condi-
tions in the first run were identical to those of &
regular rin except for the absence of radiation.
The product from this run ked e tan color similaer
to thet of regular runs. When BaClp was dissolved,
it was found to contaiu some insciuble foreign
matter composed of approzimately ten percent carbon.

The second run through the purificsiion steps was
made after the Tygon solution addition line was
replaced with an MFP-10 plastic tube which is inert
to practically all reagenis. Ko other tubes could
‘ be replaces at that time because of tho limited
smount of tims bsfore the start of Run #23. Thie
dummy run turned ouwt much cleaner than the first.
Upon dissclving of the product very litile foreign
matericl wves found; not enough was availsble for

& carbcon analysis.
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. Witkownki cod Emlet to Rucker ' §als Production from Eanforc
December 15, 19kE Slugs and Product Contaming-
tion Studies

4. Continued

These two dummy runc plus scme laboratory tests
run on Tygon tubing itself indicate that Tygen
contributed, at least & portion of the contami-
pants found in the product. The luboratory tests
show that Tygon is not very resistant o the re-
wsed in the purification process . It 1o
nitrated by the fuming nitric acid and the nitrated
matericl is solubie in ether.

As previously mentioned, no attempt was made to
replace more than just the solucion sddition line
before the atert of Run #28. The only other change
made in the purification stops was thst specially-

purified ether and HC1 vere used instead of the
C.P. grade normally used. The alcohol for product
washing was also eliminated.

The report from los Alamos on the product of Run #28 wac disap-
pointing. They report that the product was 4irty and that they lost
. 2 large portion of it because of the difficulty encountersd in dis-
gsolving it from ths shipping cone. They think that this difficulty
was caused by what appeared to be 2 drop of oil on the shoulder of the
cone, This we cannot explain. They 314 pot experience & high loss
in the hydroxide precipitation es they normelly do {probably because
they filtered the initial solution in EC1), but they 41d get & Yexud"
formetion which gave them trouble during the cxalate precipitation
and filtration. '

Since the only source of contaminaticn evident st the present
time is the Tyzon tubing, we have decontaminated our small cells in
preparation for the replacement of all Tygon tubing whersver possible.
We believe that it will be possidle to eliminate Tygon completely in
one of the duplicate sets of glassware equipment. The other set of
equipment will have at lesat all of the Tygon yroduct tranafey lines
and solution addition lines replaced. Ais an sdded precaution, puri-
fied reagente will be used in the purification process.

Tn addition to these immediate corrective measures, plans are
now being made to investigate the effects of radiation on ether and
oxalates ., Juiging from our limited experience with cxalates we
suspect that they break down under beta-gemme radiation. It 1s only
g guess but tkis may accounmt for at least & portion of the troubles
encountered at Los Alamos with the last shipment.

‘ Ve bave suggested that Loc Alamos contimus the filtrstion of
theiyr initial solution of our product. Owr dwmuy runs indicate that
the removal of tho "crui” at this stage is relatively simple and

should prevent interference later in the process.
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Vitkowski =nd Emiet to Fucker Fale Producticn from Heanford
Decsmber 15, 1948 Slugs and Froduct Contemins-
tion Studies

At the same meeting with the Los Alamos rerresentatives, the
quantity of inert barium {from Honford slugs) which could be expocted
in 10,000 and 20,000-zurie shipmentc wvas elso discussed. The results
of our calculstions, made on the assumption that the existing procesc
would be used, is indicsted in the table below. The slug-irradistion
time is assumed to be Detween forty and one hundred days &b meximumn

Banford flux,

Curies in Shipmeni 2,500 10,000 20,000
Fo. of Slugs Used {8" Banford slugs) 15 S0 10
Milligrams of insctive barium 285.715 950-2400 2100-5250
Milligrams of inactive barium/1000 C. 11k-286 95-240  105-2€2.

, During Fala Fun #28 the perzonnel of the Technlcel Division

' sampled the cell ventilstion air and the gases from dissolver and other
process vessels. The results of this investigation are contained in

a memorandum from C. P. Conghlin and S, E. Beall to C. E. Winters,
dated December 7, 1948; subject: "Radiction Hazard Measurements for
the Period November 26 to Decembor 3, 1948; C.F. No. 48.12-10%,

As a result of this study, & filter unit, composed of two
thiclmesses of Amsrican Air Filter Company glase fiber F.G. #50 and
cne thickness of C..S. #6 peper are being installed in the cell
ventilation syetsm prior to the next run. Additional samples will be
taken of the geses from the procesa vessels and dissolver to allow the
design of equipment for their decontominztion.

) AU erds
f[&Ee !Ia itmki
. B, Exilet
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K A Y E Ne. 4 o, SoRigs, sﬁt?ﬁ—..__éf ”_ ' 1=]7=49
To: L.B, Emlet Anelytical Date

From: E.I. Wyatt

0 4
By Auizoriiy of 9-1._42‘2
AUG 27 1971
Batch Cur¥es™ “Noms __ SIugsTitle _AmBte ~ A-6 % Loss
A 2434 27.7 98 11 0,36
B 627 10,0 159 — 5,19
Total 3061 37.7 159 11 5,55
Other Cell A losses Curies loss
M AR
Wash of Ext, Cske (SWW) 14 0.46
Metathesis (sWC) =& . 471 ——
Metathesis Cake Wash (8WCW) 527 - 17.21
A-9 Rinse . 37 1,21
Total Cell A Losses 748 24,43
Cell B losses
Electrolysis (3wPb) 17 0.55
B=56 Rinse , ; 26 0,85
Fuming Nitric Waste , 25 0.82
HCl-Ether Waste 230 7,51
Total Cell B loss 298 9.73
Total Losses -
Produet o
Product in B-6 (Radiochemical) 2352 76.8%
Material Balance (Through B-6) ——— 102,0%
Total Product shipped (Skyshine) 1545 I(‘A Un;.ts* 50.5%
v 2163)*
Material Balance through Skyshine 84,6%

ce:

Ba Run #29

LoSoTo 2020-1.14-49
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CLASSIFICATION CANCELLED _

Single rereview of CCRP-taclassifier
documents was authorized by DOE Office o
Declassification merw s August 22. 1954,

UNITED STATES b 3
ATOMIC ENERGY COMMISSION

In Reply Refrazdifiization Lancelled cucOmmmea

RMRP:JS T0

By Authority of Oak Ridge, Tennessee

AV AUG 97 1971 Jenusry T, 1949

Dr. N. E. B;‘aaiurl&ﬁme Title Date AR BIBGE RATALL LABSRITTY
Director of Los Alamos Scientific Laborstory MRTIR CHIO Blgo o
Post Office Box 16€3 | uu;zﬂk;.'?htu haicn
Sante Fe, New Mexico 4§ - /~73
SubJect: RAIA PRODUCTICN
Deer Dr. Bradbury:
Reference is made to your letter addressed to Mr. J. C. Franklin, dated
December 21, 1948, above subject.
Angwers to your questions are being prepared and will be forwarded to you
&8 soon as they can be sssembled. Some comments cen be made &t the
present time regarding the points you have railsed.
Hanford rather than Clinton slugs will be used as the source of radio-
active barium. Source #28, which was shipped to you on November 22, 1948,
wes the first produced from Hanford materiel. Source #29 will probsbly
leave Osk Ridge on Januery 1k.
We do not plan to add any new production facilities in order to produce .

10,000 and 20,000 curies sources. The Operating Division of the Osk Ridge
National Iaboratory believes that the larger souces can be produced with'
present equipment providing, of course, that Hanford material is used. A
better indication of the abllity to produce the larger sources will be

had following the next run.

A Hanford group, headed by Mr. W. M. Harty, recently made an extenslve
study of Rala production at ORNL and, therefore, understands thoroughly
the requirements of the process. In addition, this group was &t the con-
ferences on November 8 and 9, 1948, during which time discussions were
held with the ORNL Operating Division and Drs. Mueller, White, and -

Mr. Leary of your laboratory. Hanford 1s giving special attention to the
sluge bring irradieted for the next run in order to furnish a maximum
retio of active to inective barium.

Since no new facilities will be added for the larger sourses, it 1is
probeble that they can be supplied starting February 1, 1950. However,
ve were advised in September, 1048, by Mr. Walter J. Williams that the
dete for starting production of these sources is June 1, 1950.

=
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Dr. N. E. Bradbury
January 7, 1940

The question of the ratio of active to inactive barium is covered in an
ORNL memorandum from E. J. Witkowski and L. B. Emlet to C. N. Rucker,

No. CF 48-12-192, entitled "Rale Production from Hanford Slugs and Product
Contemination Studies"”, dated December 15, 1948, Copies 4 and 5 were sent
to your Mr. Leary end Dr. Mueller, and should be received at Los Alamos
within a few days.

Yours very truly,

R. W. Cook
Deputy Manager
Oak Ridge Operations

CC: C. L. Tyler, SFOO
A. H. Holland, AEC

Shilling:mw
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Air Activity During Rala Runs #30 and 30A
- (2-14 to 2-27-49)

by
H.J, McAlduff and J.S. Cheka

‘Health Physics Division !
Oak Ridge National Laboratory

The comparison of air sampling data obtained during the Rala
run of January 10-16, 1949 (cell ventilation air filtered) with
those obtained dﬁring previous runs (cell ventilation air unfilter-
ed) showed a great imp;ovement in particle incidence nnd general
area contamination, as a result of the filter installation. Air
monitoring instruments in the immediate vicinity of, and inside,
706-C and D buildings,>however, gave evidence that significant
amounts of airborne’contamina;ion were still being produced by the
Rala operation, the largest amount of which was believed to be
coming from inside 706-D. Because of this it was decided to moni~-
tor the next run, with greéter attention being paid to the amount
of éontamination being produced inside the building, and to deter-
mine if possible what specific operations were the greatest con-
tributors. |

The complexity of Rala operations is such that seldom, if
ever, are two runs exactly,similar. The run of February 14 to

February 27, 1949 was no exception. Operating difficulties were
= e s L G e m




Air Activity During Rala Runs #30 and 30A page 2

experienced which necessitated a double run, therefore conditions
existing during this run are considered extreme rather than re-

presentative,

'Air activity in 706-D énd 706-C commenced rising noticeably
on 2-16, two days after the start of Rala run #30, remaining higher
than normal until the completion of Run #30A on 2-27-49. The high-
est periods of activity obtained on 2-18, 2-22, 2-26 and 2-27 when
it became necessary to évacuate the buildings for periods of from
10-35 minutes. The air activity associated with Rala operations
during these runs may be considered not primarily a particle pro-
blem although the difference seems to be a fine point of definition
of a particle. Radio-autographs of filters from constant air moni-
tors within 706-D and 706-C buildings, during the runs, gave a
pattern of diffuse activity over the entire surface of the filter
paper, as differentiated from spots of localized activity which
are recorded as separate particles. Localized spots of activity
were in evidence on these filters, but in some.instances the density
due to the diffuse activity was such as to make the detection of
less inténse localized areas impossible. Such diffuse activity
has been noticed in the past and had been associated with chemical
operations. The physical form of the activity is unknown, but

thought possibly to be due to fumes, or vapor,

/A iN
gt cofital tizm affecting the
W » of tiie Ubied States. ;
£hNeeitn or the MEclosure of its c 71
anner to on LhoXRzed nersopiepretibited
W resuli-ff severce erlimnal penalties under,
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The data comprising results obtained from radio-autographing
constant air monitor filters from inside 706-D and 706-C buildings.
are presented in Tables I and II respectively. All filters were
exposed to film for 24 hours, and in some instances counts were
obtained, using a standard)ﬂjtwa,bounter, prior to filming., Where
counts were obtained the value in‘pc/sample‘ié given at the time
of counting plus th: value of‘pc/cc of air based on an air flow
of 300 ft /hour. Total particle counts are listed, being the num-
ber of spots of localized activity discernible on the radio-auto-

graph of the filter.

Table III gives the result{ of radio-autographing filters from
a constant air monitor samp;ing cell ventilation air from 706~D.
stack. Sampling of the stack effluent was not started until 2=-25,
and then to determine if the activity in 706-D was coming from the
stack. Negative indications obtained by this method were further
substantiated by sampling done by the Technical Division, whose
samples showed no greater amount of activity passing through the

cell ventilation air filter than had been experienced in the January

Rala run.
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Table IV lists various operations in progress during each day
of the runs. No elaborate effort was made to break the operations
down more accurately, as the operating difficulties experienced
would not make such a breakdown any more valuable in the interpreta-

tion of results.

Table V lists the results obtained from radio-autographing
filters from 3 outside constant airrmonitors bracketing 706=D build-
ing. Some diffuse activity was evident on these filters, indicating

a moderate amount of dispersal of contamination about the area.

A Decaj curvéé>w§re run on two of the filtron samples taken
during‘this run. VOne was a 42 h{; samplextaken on the East loading
platform of 706-D taken off at 0855 2-23. The other was a 30 mimute
sample taken immédiately thereafter on the North Side of 706-D° A
~ graphical analysis of the decay curves indicated an 8 day fraction,

a 22 hr. fraction and some shorter-lived material., As would be ex-
pected, the short sample had the smaller percentage of the longer-
lived activity. Any longer-lived fraction that may have been present

was not distinguishable in a 14 day decay period.
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“ Air Acitivty During Rala

Runs #30 and 304 page 7
Table III
706-D Stack Samples
Date Time Particles c/M Remarks
2-25 (1) 1130 - 1330 1497
(2) 1330 - 1430 600
(3) 1430 - 1530 736
() 1530 - 1730 7
(5) 1730 - 1930 .23
(6) - 1930 - 2130 58
(7) 2130 - 2330 85
2-26 (8) 2330 - 0130 202
9) 0130 - 0330 262
(10) 0330 - 0530 211
(11) 0530 - 1130 56
(12) 1130 - 1330 11
(13) 1330 - 1530 199
(14) 1530 - 1730 302
(15) 1730 - 1930 114 :
(16) 1930 - 2130 13 % large amount
(17) 2130 - 2330 95 diffuse activity
2-27 (18) 2330 - 0130 86
(19) 0130 - 0530 66
. (20) 0530 - 0730 183
(21) 0730 - 0930 94
(22) 0930 - 1130 58 ¥ hot spots
(23) 1130 - 1330 104
(24) 1330 - 1530 268 » % hot spots
(25) 1530 - 1730 191
(26) 1730 - 1930 167
(27) 1930 - 2130 169
(28) 2130 - 2330 95
2-28 (29) 2330 - 0130 85
(30) 0130 - 0330 79
(31) - 0330 - 0530 76
(32) 0530 - 0730 56
(33) 0730 - 1030 L6
(34) 1030 -
3-1 (34) 1300 52 # Diffuse activity
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2-1)
2-15
2-16
2-17

2-18

2-19

2-20

2-21
2~22
2-23
2=2L

2-25

2-26

2-27

Table IV
706-D Operations (Rala Run)
2-15 to 2-28-L49

Loading slugs, coating removal, transfer operations, extract-
ion, settling and waste neutralization.

Ixtraction cake washes 0320 -~ 1025
lietastasis - (1020 ~ 2015)
Metastasis washes 2000 to 0200 (2-19})

(0120) Transfer to Cell B

Electrolysis (0150 to 1150) Various recovery
6 /< sample at 1300 operations in progress
B-6 volume reduction (1300 - 1715) from 1400 to 2330

In glassware 1700 to 1230 (2-20)

Product dried (1300 - 1700)
Pb removal 2100 -~ 0045 (2-21)

Loading, coating removal, dissolving, transfers, waste
neutralization, metastasis washes, metastasis.

Transfer to Cell B (2240)
Electrolysis 2130

Electrolysis ended (Q740)

Sample 6 /< (very high air activity - evacuation)
0935-1230 (B-6 volume reduction)

Hot samples taken Pb removal

0400 Out of glassware

1615 - 2015 Product evaporation and drying
Product in Cell B 2015 (2-27 to 0900 2-28)
Product shipped 100 2-28
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Table V
Outside Constant Air Monitors
#1 #2 #5
125! East 706-D 200t NNW 706-D 600! SW 706-D .
Date Total Particles Total Particles Total Particles
2-14 3 1 0
2-18 20 7
2-21 L 12 53
2-22 L
2-23 13 L 34
2-2L 0
‘2—28 10 23 16
3-7 I 5 2
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Summary

Due to the variable factors inherent in Rala operations the data
presented are of qualitative significance only. However, an examination

of these data allows for the following generalizations to be made.

(1) Air activity does not seem to be confined to any one

particular operation in the process,

(2) Highest air activity seems to come in sudden increases,
although a gradual rise frequently occurs before the in-

crease,

(3) A moderate amount of activity is still passing through
the cell ventilation air filter, however, the magnitude
of the activity is less than that being detected inside

the building.

(4) Some phases of the operation when the product is in glass-
ware contribute to high activity of the cell ventilation

air.,

(5) Taking of "Skyshine" readings and the removal of the pro—
duct carrier from Cell B seems to result in the dispersal

of particles of very high specific activity, especially
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on the 3rd level. During this period similar particles

were detected in the filtered cell ventilation air.

(6) No distinguishable 300 hr. activity was present during
the period of highest air activity in the course of

the run.
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To: L.B. Bulet”=<
Prom: 2,1, % gyt

A

analytical
~ Ba Run 30-30a
- L3T 1330 2-27-49

Data

Shipment #38

2~28-49

o "Yens aucument comsizs o) / 1
N)xj\of\‘?,"] . E"E"‘“—‘- L Gi—-—mm%ww:wrs::. Serie 4
tch Curies Slugs A=8 A=B
oy
(30)4a 682 83.2 17 0.41
B 713 60,3 38 0,93
C 531 50.1 12 C.29
D 251 56,2 26 0,63
By 224 52,7 15 0.3%7
7 131 40.4 39 0.95
Heels 1 0,5 -
(304)a 362 68.8 28 0.6¢
B 297 60,9 31 0.76
c 269 58.0 29 C.61 oo
5 268 57,5 32 0.78 38 3
z 224 53.5 62 1.51 232 al N0
F 555902
Heels 46 10.5 o 353 £ _S”ﬁ
Total 4097 §59.7 To1 222 7.9%% 322 % 5
$3% [P
Other Cell A Losses 24 %
6ili Recovery (Run 30) 6 0.15 28 o o
. Wash of Ext. Cake Run 30(6%Wji-1) 3 0.07 £§Z9 b
4l Heels (Run 30) 1 0.02 FOT 8
Al Heels (Run 304) 46 1.12 RRg | E
Wash of Ext. Cake(Run 304)(877) &l 0.76 Ly (=m
Hetathesis (Run 304) (8%C) 307 — 838 g
lletathesis Cake Wash (Run 304(8WCW) 204 4,98 Ta% ‘Da
A=-9 Rinse 52 1.27
Total Cell A Losses 668 16.30% ~
Cell B Losses Curies
HCl Ether Waste (Run 30) 64 1.56
B6 Vaste #2 (Run 30) 218 5,27
B6 Waste #3 (Run 30) 11l Q.27
Fuming Nitric Waste (30A)(ZWFH) 61 1.49
Electrolysis (304)(3%Pb) 79 1.93
B6 Rinse (304) 19 0.46
HC1 EZther Waste (304) 645 15.74
Total Cell B Losses 1095 26,72 -
Product
Product in B-f (Radiochemical) 2300 56.1’;:73
Material Bazlance thru B8 81.5%
Total Product shipped (Radiochemicsal) 1575 o5zt 384 % - W‘f':
Total Product shipped (Skyshine) 1345 32.86° Koyt 3‘”‘;_
iaterizl Balance thru Skyshine 75,97
‘cc: Z. ditkowski
Teiie Harty -
Central Files . "
| - P — S e
P T e S G e e e f T N " - - es ader
B R wa s mame

 I———— T

Poensnunhy PeRirie g




pue

B-137
Date Merch 25, 1949
Subject _ Analyticel Data, Run #31,

Shipment #39

By ___E, I, Vivatt

To ___L, B, Emlet

Owesd - WOTZ 6o A
AR UBGE RATIORAL LABDAA HOKY

GENTRAL FILES KUMBEF
48.8. z &=

File

Those Eligible
To Read The
Attached

Copy # 7

Publicly Releasable

XY
Before readlnp this document, sigm and date belows 444'
g,
\7&/
T j_,j S f/j

This document has received the necessary
patent and technical information reviews

|~ and can be distributed without limitation.




L, TR S e
z

*ﬁw?’mm% [ g‘

Te: L,B, Enle}

B ?'u vi a
&

Analytical Data

e . /

T dugument consists o DROS:
/
[N / i <

CEOIBL, BT e

5-25-49

From: E.I. Wyatt Ba Run #3231 DA% BERE RATNALL LADONATGL:
L.5.T, 0645-3-24~49 - Lo arn
Sh;nment #39 gﬁ:&é iiéh. ;‘5-.&.‘9 Mjg iﬁw
{i “uﬂ* 5
Batch Curies Slugs A=E A~B % Loss
A 2048 35,8 2005 93 / 1.49%
B 2946 -~ 35,6 509 2 8.14%
Al Heels 258 ~ 3.9 - - -——
Total 6252 75.3 502 93 9. 6'570a
Other Cell A Losses Curies % Losas
Wiash of Zxt, Cake (8W.) 225 Z.60
Metathesis (8%C) 381 ———
Metabhesis Cake Wash (87cw) 389 6.22
A=-9 Rinse Py 0.32
A-1 Heels e 56 g\ 4,15
Total Cell A Los% ¢ 4&3 i 23,90%
\?x-:ﬁ"’“G o :
Cell B Losses M& ,
Electrolysi oty / 26 .41
B6 Rinse pt ,]/J‘{ 25 0.41
Fuming Nitric Wast 80 l.28
HC1-Ether Was®Y £99 4 4.78
Total Cell B Losses 430 88‘/0
Total Losses 1924 30.78%
Product
Product in B6 (Radiochemical 3570 57,10%
Material Balance (through Bs) 81.4%
Total Product shivped (RI) 3166 50,6%
Total Product shipped (Skyshine) 3244 51,9%~
laterial Balance (through Skyshine) 82, 7%~

Single rereyi
documents was g
Declassification

ce: E.J, Witkowski
Central Files

ew of CCRp-

uthorized by DOE Office of

meme of August 22, 1994,

dec}assiﬁed

Riaae CODLAINS 20T Dok



- L S
c -M D05 BHUSE RATOWA, LMBASURS
7 —e TERTRAL FILES HGMAER

@37/ GG G274

6 B-137 \(L\k

- -a
Date April 22, 19/ N ‘!File

Subject ___ Analytice) Date Ba Kum 37, Those Eligible
To Read The
—_ Shipment #40 Attached J
By __E, 1. tyatt N 7 |
. wif’{ Copy #___ 54 i
To ® E. ¥rlet A o T B N

Before readine this document, sign and date below:
Py Ay ) S
//’ L ‘Jf}fj{f({wCﬂfw"}{ S e 2

)7L L/-27

Publicly Releasable

This document has received the necessary
patent and technical information reviews
and can be distributed without limitation.




- . ai - ‘ OAX INBRE RATIOML LABOMTOAT

o Sl - CENTRAL FILES. Ni:
e To: L.3, Salet Amelytical Data o “’”"ﬁg .4'—:'2"/"'(2{-

Zo From: L.I, tyatt = Ba Run #32 | L L
‘  LaS,T, 170042149 o T
C+-Ghanged To_ : A ' ; *"This document eonsists of /. < pages.

By Authority Of_____—-—-/ o No.. > of. ﬁ— copies, Series_— A

Dlageiication Cancelled -

Daﬁw' SR S
Batth ——curies _  Slugs . i | _Bloss

A 3220 36,8 58 34 B
B 2545 32,9 438 152 L 7.31% -
A<l Heels 223 8.0 o o _ |
5989 75,7 4% - "% - 7.8F

Other Call A losses , S R ‘
%ssh of Ext, Cake (5WH) S 15 2.8
Metathesie (8WC) ' I -

Metathesis Gﬁco ﬁan’a (SW!) - 1t B 8,08
 A=9 Ringe ,. U@ 0,835
| é-l Heels oo ges B2
Tntal sen Alosaal e a0 73,548

27 0.45

66 1,10
406 6,78
510 8.51%

1920 32,05%

. Materiel Balwmce (through BS) e 94,8%
. Total Proauct angpoa m) e 3757 62.7%

: - 3800 63.4%
95,5%

(DL iz 25

7 ADD sngnature - Date

» Singls rereview of CCRP d ifie
‘ -declass
documents was authorized by DOE Offic'gi?
pec!ass:flcauon memo of August 22, 1994

g\?‘i-‘; aocument contains informerion affecting the
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Y  To: L,B, Emlet Analytical Data 5e=28wd?
/” From: #,I, Wyatt Ba Run #33
‘ L.3.T, 2200-5-27-49 GAT MUBE WATUIRAL LABSRRTLSY
Shipment #4 NERTED CHEE prpse t
- 7l b?g?f’?hz:. ?iéﬁié Eiﬁ%ﬁtr

?Jr‘“' By Pt
7y -

R et
o ATE R e

Batch Curies Slugs A-8 =6 % LOS3
A 2813 40,8 114 28 C.52
B 2270 33.0 ) 318 43 2.94
A=1 Heels 275 4,6 ¢ - —— ——
Totel 5358 78.4 7 . 318 8 0 .46
N
Qther Cell A Losses Curies % Loss
Viash of Ext Cake (87H) 83 1.55
Metathesis (8WC) 316 ———
listathesis Cake Wash (8WCW) 858 12,24
4=9 Rinse 18 0.2
A=1 Hesls 27 5.13
Total Cell s Losses 1378 22.72
Cell B Losses
Electrolysis 29 0.54
B5 Rinse 260 4,85
Funming Nitric Waste 70 1.31
’ IC1-Zther Waste 260 4,85
Total Cell B lLosses £19 11.55
Total Losses 1997 7 3%
Product i
Product in Bé {Radiochemiezl) 3795 70, 8%
Haterizl Balance (Thru B8) ———— 07,1%
Total Product shipped (RC) 2205 L m———— o
Totel Product shipped (Skyshine) 2360 82, 7% =
liaterizl Balance (thru Skyshine) — 100,0%
E.J. Witkowski

Single rereview of CCRPp. ifi

documents wag authorized by pOg Office of

ust 22, 1994,

Declassification memo of Aug
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Date Inly 15, 1949

Subject _ Analvtical Ba Run # 34 - Shimment # 42

By BE._ 1. livatt

To 1. B, Emlet

Before. readins this document, sign and date telows

o co

O“"O‘Qv “‘k)&ﬁq e S
File

=g 7.,
. .f C.‘ [

4

Those Eligible
To Read The
Attached

Copy #
T e e
——7'&5-':—?1-:-4',.

e o ,
T T e e
5 1 . H
@ e
2 ./,:_‘;«‘ ..1‘
“ .4,?
. ‘ Publicly Releasable

This document has received the necessary
patent and technical information reviews

/ and can be distributed without limitation.




Te: L.B, Halet
From: Z.I, Wyatt

&

Shipment #

L5T 1215-7-14-48
P4

7-15-40

SRR strts...-/‘:

i rmic -

oo

Bateh Curiles Slues A=8 A8
s 3157 3448 15 2l C.35
B 2370 1 32.0 211 132 357
Al=Tecls 38 5,25 ——— ——— —————
5803 72.85 211 21 2.83
Cther Cell .4 Lossas Curies % Locs
“ash of Ext, Cake (87%) 139 Z.35
Metathesis (87¢ 274 ———
letathesis Cake Wash { 518 8.72
a~=9 Rinse 21 0,36
A~ Heels 378 £,37
‘ Total Cell & Lossss 1283 21,73 =
Cell B Losses
Electrolysis 28 0.47
38 Rinse 10 0.1%
Puring Nitric Waste 33 .58
HCil-Zther Waste 370 £,27
Total Cell B Losses 441 7 ¢47 ——
Total Losses 1724 29,21%
Produet
Froduct in B6 (Radiochemical) 4145 7C.22%
Laterial Balance {Through Bs) 92.43%
Total Produwet Shipped (RC) 732 —————
Total Product Shipped (Skyshine) 4284 72 57%
iaterial Balance (Thru Skyshing) eeeaa 101,775

IFICATION CANCELLED

Ci PN
b.{!SSi’;aLauG::

Lanceiie-
MAj\ ///7/75 I ~Crbry g ot -
signature © Date T ——
Single rereview of CCRP-declassified By Authioriiy ¢
documents was. ayt DOE Office of B / k\ e
Declassifical o, N, ~ N e
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Date sucust 26, 104

H358 Shdvrmant 413
; : ~ipal Dats Run #35, Shivment #43
Subject  Analyticzl Dats Run 735,

2 3 o 3 o €
~ o e T 3 . ~yF @ e o F e g h‘ 2OV
] ] S e N 0 S S BE R L LW Y Qo DTadnv,
viox‘; ruad% t;; 1 \,‘Obum.\ o e
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Publicly Releasable

This document has received the necessary
patent and technical information reviews
and can be distributed without limitation.




Te: 1,2, Tmkot analytical Data 8=26=42
Trom: Z,I, Uvatt Bs Zun S35
L,2.7, 1515-8-24~40
Shivment 743 .
-— RS o .
Bate! Curizs Slurss a8 a=b G0 aDEZ
o £1es 35,9 217 22 C.be
B 1644 3041 ae A .52
S=1 Heels 10¢ 1.5 - - ———
3948 7565 42, 1,11
- . =T
Cther Cell . Logsss Curiss ‘e Loss
6 Vil Recover 92 2,35
e - 7
8%LI Hecovery #2 59 1,78
Wash of ZIxt, Cake (8WF) 653 16.54 -
letathesis (8WC

{

) 110 —— /
Iletathesis Cake wash (&iCV) 121 3

a~9 Rinse 2 0.63
A=l Heels 102 2,76
. - e -

‘ Total Cell . Losses 1113 28.1%% e 3% 5

o =
o g2
an .
Se11 593 Zwq
Cell B losses o3 9¢C g
Zlectrolysis 70 1,77 < o232
BS Rinse (First) 35 c.89 © °%%
B6 Rinse (Sescond ) 18 0.45 § °58
Funing Nitrie Vaste 37 0.9¢ i &5 g
HCl-Zther jiaste 146 3,70 © Jo 3 % g
Total Cell B Losses 506 7% H N2 228
2o
5 DES
» £E® 9
T _— ®Es
T0tal 1085885 =—mmmmemmec—eoe oo ————————— 141¢ 35.94 28
g3

rroduct in 38 (Radiochemical} 1538 8,91
Llaterial Balance{Throusgh 36) ——— 68,87
Totel Product shinped (Radiochemical)lB00

Total Product shinned (Skyshine) 1750 44,33
llaterial Balance {Thru skyshins) —— 80,27

Ciagsification Cancelied

cer EeJ. Fitkowslki _— .
‘ Central Files By A“"””W 0f_4

By 'L//ﬂ!/ Date\AUG 27 197
A
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Date October 14, 1949 - )
Subject _ Ba Run #36, Shipment #44 ff

- fy 0 ‘; 4

-

R S
o -
25
*
It

By E, I.Wyatt

TO Lo__Bpo Emlet

i ows
Before reading this document, sign agd date bel
ey : o P ‘f :
‘%@f a‘*’f"‘ L f‘ é)(‘, L T // { »9

ey
Classification Cancelied
~wabinioasesiaiess

1%
st
D'Signature "liﬁj
Single rereview of CCRP-declassified

documents was authorized by DOE Office of

Declassification meme of August 22, 1994,

By Autherity Of
o oo BUG 30971
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ate

Publicly Releasable
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To: L.B, Emnlet Ana lytical Data 10-14-49

From: E,I, Wyatt Ba Run #36 ,
L.S.T. 1945-16-13-49 S
Shipment #44 R
7
/ V74 V.4
Batech Curies Slugs A=8 A=f ioss
A 3363 40,7 148 55 0,93
B 2255 30,7 260 57 4,41
Total 5893 . 7544 260 55 5.5
Other Cell A losses Curies Loas
Wash of Ext Cake (8WW) 13 0,305
Metathesis (8iC) 274
Metathesis Cake Wash (SWCW) 4086 6.89
A=9 Rinse 29 0,49
A-]1 Heels 275 4,67
Total 1043 17,70

Cell B Losses

Electrolysis (3WPB) 3¢ 0,58
B-6 Rinse 19 0.32
Fuming Nitric Waste (3WFN) 73 l.24
HECl-Ether Waste 800 6,79
Total Cell B Losses 526 8,93
Total Losses 1569 26.63%
Product in B6 (Radiochemical) 4043 68.60% :
Material Balance (Thru B§) ——— 86.88%
Total Product shipped (Radiochemical) 3551 ——
Total Product shipped (Skyshine) 4275 72.54%
Material Balence (Through Skyshine) — 99,17%

Single rereview of CCRP-declassifi
ied
documents was authorized by DOE Office of

ce: E,J, Witkowski Declassification meme of August 22, 1994 A
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3 : Copy b
Subject _Apalyticaol Data Ba Bupn £37, Shinment #45. P

By __E. T3 Wyatt

To L. B, Emlet

f/"
B
Before reading this document, sign and date below: A8

< & T Y e

ADD signature

Single rereview of CCRP-
documents was authorized by
Declassification memo of Aug

ate
declassified
DOE Oftice of
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To: L. B, Emlet
From: E. I. Wyatt

3 ST
H |75

ALD signature Date
Single rereview of CCRP-declassified
“ncuments was authorized by DOE Office of

zclassification memo of August 22, 1994,

Batch Curies
A 3088
B 2364
A-1 Heels 478
Total 5930

Qther Cell A Losses

Wash of Ext Cake (8%WY)
Metathesis (8%C)

Metathesis Cake Wash (8WCW)

A=9 Rinse
A-1 Heels

Total Cell A Losses

Cell B Losses

Electrolysis (3@Pb)
B-6 Rinse

Fuming Nitric (3WFN)
Hel-Ether Waste

Total Cell B losses

Total Losses

Product in B-6 {Radiochemical)
Material Balance (through B-6)

Total Product Shipped (Radiochemical)
Total Product Shipped (Skyshine)
Material Balance (through Skyshine)

ce: E, J. Witkowski
Central Files

“This document consists of

Analytic.al Data
Ba Run #37
L,5.T., 2325-11-24-49

Shipment #45

[av I age ]

SR, Sen'es__i

BAK BIDGE RAHGNAL LaRORSIGRY

L FLES %%&NEER

Zo Loss

0.69
4.69

5.38

ﬁ Loss

1.25

8.85
0.37

8.06
23.91
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Date Januory O, 1750
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Total c.u B Losses
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Other Oell A Losses . dia  _Curies

Wagh of Bxt, Ceke (8W¥) . . 24
Motathosia (83C) 928
Eetam Gake “ash: (mﬂ s 944
T 45
i Total Cell A losses ira
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- ° COpJ Ha K;
Subject Analytical Data Ba Run #40

y ;i gt
Yo (ol e
Shipment #47.

By E. I, Ayatt

To L. B. Emlet
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To: Le3, Trlat Sa Run 740
From: T.I, Tynit LeZeT. 1310 5-17-50
Shirmant ;247
Batch Curies Slugs S8 Awd
A 3021 39 180 1086
R 2402 35 485 59
4=l Hoels bl 5 —— -———
5784 79* 485 1086
Othear Cell 4 Losses Curies
“ash of Izxt. Cake (8% 27
Hetethesis (8%} 596
Hdetathesis Cake wash (8%‘{6?{) 379
A~=2 Rinse 3B
a=]1 Heels 361
Total Cell 4 Losges 1598
Cell 3 Losses Curies
zlectrolysis (3iPb) 3
35 Rinse =3
Fuming Nitric iaste {3iFN) 78
HCl=-3ther vaste , 257
Totsl Cell B Losses 390
Total Loszes 1986
Cuyries
Product in 36 (Radiochemical) 3506
Hdaterial Balance(thru B6) . -——
Total Product Shirsped (Radiochemical ) 3148
Total Product Shivped (Skyshine) 2440

snalytical Data

Material Bslance {Thru Skyshine)

CC: Lad. itkowaki
Central Iilos

3443

% loss

60.6
88,8
58.5
23.8

C:assiﬁcatfon Cancgeliad

By Autherity 03 ,De(i.

By :,":?,'
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Subject _Analytical Data Ba Run #Al~ Copy #

yvi
Shipment #48. a,/ K W

To L. B. Emlet

Befoxzi reading this document, sign anl date below:

. Publicly Releasable
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To: L. B. Enlet Analytical
From: E. I, Wyatt Ba Run #1

Data

LoSoTo 0515 4“15"50
Shipment #48

Batch Curies Slugs
A 3349 33.9

B 2626 31.0
A=l Heels 481 6.5
6456 71.4

Other Cell A Losses
Wash of Ext. Cake (8WW)
Metathesis (8WC)
Metathesis Cake Wash (8WCH)
A-9 Rinse
A-1 Heels
Total Cell A Losses

Cell B losses
Electrolysis (3WPb)
B6 Rinse
Fuming Nitric Waste (3WFN)
Hel-Ether Waste
Total Cell B losses

Total Losses

Product in B6 (Radiochemical)
Material Balance (thru B6)

Total Product Shipped (Radiochemical)
Total Product Shipped (Skyshine)

Materigl BabaRSRiN e R
Y7 [25

ADD signature " Date
Single rereview of CCRP-declassified
documents was authorized by DOE Office of
cc Peciagsificativhimemert August 22, 1994,
Central Files

nraToesTm oo

A-8
373
331

331

Curies

35
613
512

20
481

1404

Curies
29
28
45

247
349

1753

Curies
4456

4136
4800

By Authority Of

JIFTErL

NO.. _.1___ of ‘7‘

4-14-50

A-6
25
72

R
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-aalytical Lata e tieninn
?0: E‘.B. met EBari‘m R‘m ’-}42 LRI VI PCR RIS § £ 4
Trom: 2.1, vatt Le3.Ty 0630=6=15=50 i et
‘l" Zhipment ;49 . s
Batch Curies 3luss L8 AmB ﬁ loas
A 3017 36,6 215 21 0.361
3 2437 38,0 154 54 0.529
c 1342 20,5 431 86 8,278
A=l Hoels 15 1.2 —— —— —————
5812 36.3 481 75 9,87
Othar Call 4 Losses Curics % Loas
Sash of Ixt. Cake (&WW) 53 0.91
Jetathesis {(STC). 518 ————
Hetathesis Cake Wash (8RCW 599 15 .47
A=9 Rinse 20 o %
:f:‘."‘l Heels 15 028
Total Cell i losscs 1544 28,87
Cell 3 Losses
Zlsetrolysia {(3%PdH) 25 %0
B=6 Rinse 198 3.41
‘ Total Csll B Losses <83 3,84
Total lLosses 176% 20,41
Produst in 36 Radiochemical 4033 69,45
iaterial 3alance (thru 55) —— 96.4%
Total Froduet Shipped {Skyshine) 4140 71.2%

LA SIFIC/}TION CANCELLEp
ADD sjgna ure U

Gorumant confaing restricted Axtg e
detinet in the Abnrale Fnevpv Aot of 1346,

S’ng'e rerey Date
'ew of Ccrp
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Sstﬁcatlon memo of AU; ust 2E20ﬂlce of ina
ce: 2,7, Fitkowski ) » 1994

Centrali Fllecs

- v HY R
teRy iegeral

re ey
fawe:




Date May-2l, 1931. .- N il
File
Subject Analytical Data - Ba Run #lk Those Eligibl
Th gible
T¢ Rezd The
. Attacked
By Eo I- Wyatt c,\py# /._/L./‘
To M. E. Ramsey

Bzfore reading this document, sign and date below:

Neame Date Name Date

Distribution

:x. MERamsey<aga, q\;
2. Emitkow;l‘?:’t

3+ EIWyatt
k., Central Files

Publicly Releasable

This document has received the necessary

. patent and technical information reviews
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. . Analytical Data
Ba Run #44 H=2l=51

LST 1322 5-

206?1 o
Shipment #51 assification Cancelied

CPCRENEEG 10,
By Authority Of L0 < '
To: H.E. Ramsey By, Cé}X Dathlif §1 Pﬁn h

From: E.I. Wyatt

Batch Curies Slugs A=8 % Loss
A 8023 38.1 23 0.18
B 4817 2945 28 c.21
A=) Heels 291 1.9 — —
13131 £9.5 51 C.39
Other Cell A Losses Curies % Loss
Letathesis Losses {lst Run) 378 ——m
Loss after 75% Recovery _ 8l 0,64
1st Recovery metathesis Waste 3580 2.97
2nd Recovery lietathesis Waste 116 0.88
A9 Rinse {Hecovered) 337 —
‘ A9 Rinse (Recovery #1) 5SL9 —
A9 Rinse (Recovery #2) 1354 10.31
gwi. (Recovery #1) 1216 Ge26
Wil Heels 8LL 6443
g (Recovery #2) 250 1,90
.. ' Total Cell A Losses 4305 32.78
) o .
Dgg §§§ Extraction Cell Losses
O] 857 IWFE (Urig. Kun) 25 0.19
T § L § ITNaVE (Crig. Run recoveréd) 53 ——
SN &é % MWHC1E (after broken valve, recovered) 6677 ——
S SR ITNaVE (after broken valve, redovered ) 1834 —
- et § = PE #1 (after broken valve, recovered) 23 —
5 58 o MWTE (Recovery #1) 151 1.15
> Bc 5 TTNaVE (Recovery #1) 1 0.01
S Jlo 3o S MWHC1E (Recovery #1) ‘ 77 0.59
% JE S8 2 Feed Tani Rinse (Recovery #1) 382 2.91
N Feed Tank Rinse (Recovery #2) 20 0.15
2 524 MUFE (Recovery #2) 1114 Bels8
'a) =§ ITHaVE (Recovery #2) L1 0.31
< g8 HCIE (Recovery #2) 11 0.08
MWFN ' 25 0.19
PE-Rinse 22 0,17
Total Ext. Cell Losses 1869 14.23
Total Losses iccounted for
Froduct
PE~1 Recovery #1 plus #2
_Total product shipped (Radicchemical)
4 ;‘%ateria.l Balance
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By Authority of

DATE: June 13, 1951. AR 31 19 This document consists o
------ gt T TTTiNGe T Thate | | ——LZ——Peees.
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T0: ZF.L. Steahly

FROM: R.H. Vaughan

SUBJECT: 706-D Modification Project
First Full Level Production Run

1.0 Summery.
T3 W slugs were dissolved and processed thru the new equipment, crud filters,
process filters, and ion-exchenge purification cubicles. The mechanical
failure of a distribution valve in the ion-exchange cubicle spilled the ex-
tected product yield, 12,000 curies, into the waste. The waste was subsequently
reprocessed in stand-by equipment where 3000 curies was recovered as product
and shipped 21 May 1951.
‘ 1.1 The slugs were charged to the dissolver on 13 May 1951, dissolved, pro-
cessed, and the product shipped on 21 May 1951.
The slugs were dissolved in two batches and a heels dissolving, yielding

the following amount of product.

C's Ba REFERRED SLUGS
CODE ~ C's Ba TO 1LST APPROX. Ct's/SLUG
lst METAL DISSOLVING 9066 8023 38.1 287
2nd. METAL DISSOLVING 5443 4817 " 29,5 216.6
HEELS DISSOLVING ; 329 291 1.9 170
TOTALS 14,838 13,131 69.5 214 av.,

A11 new equipment installed in conjunction with "A" cell operations functioned
very satisfactorily. The crud filtration was fast - 2.8 gallons per minute
average. The process filtration was also fast - 1.5 gallons per minute average.

‘ The losses thru these steps were very small, approximately 3%.
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The tranafer to the No,200 ion-exchange resin cubicle was made easily. The
samplexr ﬁnit worked very well and the feed solution pH adjustments were meade
with a minimum of effort. Adjustment of the feed flow to the column was
handled very nicely thru the induction flowmeter. All multiway multiport
plestic plug valves wer;a operated with ease. This was prior to the time the
product was to be stripped from the column and passed to the tantalum-lined
product evaporator. Process valve - PV23 - was positioned so that the flow
should pass to the evaporator. However, when the product was eluted from
the column it pessed into the main waste tank instead. This was discovered
from the fact that the liquid level in this tank rose and with no apparent
reeson. The position indicator was changed so that the flow ghould be di-
rected to other tanks but still the flow went only to the maln waste tank.
At this point a recovery run was instigated and all waste solutions in the
resin cubicle were returned to "A" cell where they were combined with the
original metathesis losses and d.iésolver heels. This combined solution was
then processed starting with the extraction gtep as recovery ruun No.l. The
ion-bexcha.ngo purification was made thru stand-by equipment, the No.300 resin
cubicle, identical with the No.200 cubicle and installed for Jjust this pur-
pose,

After the transfer of product from A-9 to the No.300 cubicle was made, a
sample of the A-9 rinse revealed that approximately 50% of the product was
gtill in A-G. This was believed due to an incomplete metathesis since the

A~Q rinse gample had & precipitate in it. This A-9 rinse wes in turn pro-

cesged ag recovery run No.2 starting with extrectlion step again.
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. - Recovery run No.l was carried thru up to the fuming nitric DPrecipitation step.

This product yield was retained in the product evaporator until recovery run

No. 2 was completed up to the same Point. The product yields were then combined

in the product evaporator and brocessed to final completion as one run.,

The fuming nitric acid Precipitation operation was carried out very satisfac-

torily. The trensfer to tha shipping cone was made easily and with only a amall

heel loss. The cone menipulator worked very well. The A-16 vacuum did not

furnish enough air sweep thru the charging head for evaporation so the emer-

gency Jet from the charging heads to A-1l6 was utilized for this operation.

This evaporation to dryness required 12 hours. 3157 curies of product was

shipped to Ios Alemos » 21 May 1951,

The following tabulations give results of all runs. The results of initial

run are shown up to the point where plastic valve faiied..

All values given
‘ are referred to LST of 1320 , May 20, 1951,
JNITTAL RUN
PRECIPITATION

FEED: DISSOLVER SOLUTION 12,840 curies

LOSSES; METAL WASTE - lst EXTRACTION

23 curies
METAL WASTE - 2nd EXTRACTION 28 "
METATHESTS 334 ®
A-9 RINSE 298
683 curies 683 curies

YIELD: 9%.6% BASED ON LOSSES 12,157 curies
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S RESIN CUBICLE

FEED: METATHESIS FROM A-9 (analysed in feed tank) 12,157 curies
LOSSES: FEED EFFLUENT 25 curies
FEED RINSE 29 *
VERSENE WASTE 53 "
ECL WASTE g8 "
195 curies 195 curies
*YIELD: 98.3% BASED ON LOSSES 11,962 curies

*¥At this point the mechanical fsilure of PV-23, a distribution valve, occured
and the product was lost to the waste. No confirmation of this yleld could be

mede but it is reasonasble to assume that such & yield could have been expected.

RECOVERY RUN NO.1l

PRECIPITATION
FEED:
(1) RETURN FROM NO.200 RESIN CUBICLE 11,962  ¥1
(2) INITIAL METATHESIS LOSSES 33k
(3) A-9 RINSE - INITIAL 298
(4) DISSOLVER HEELS 291
12,885 curies 12,885 curies
LOSSES::
METAL WASTE EXTRACTION 1216
HEELS 8Lk
5950  *2
8010 curies 8010 curies




7 YIELD: 37.9 % BASED ON LOSSES 4875 curies

yf %1 Assumed that all product stripped from the column.
¥2 A-9 rinse showed a ppt - incomplete metathesls.

REST CUBICLE

FEED: METATHESIS FROM RECOVERY RUN NO.1 3869 curies
(2nalysed in feed tank)
LOSSES; FEED EFFLUENT 151 curies

FEED RINSE 382 "

VERSENE WASTE 1"

HCL WASTE 7"
611 curies 611 curies
YIELD: 84% BASED ON LOSSES 3258 curies
‘ _ 69.5% BASED ON YIELD (product semple) 2640 curies

RECOVERY RUN NO.2

PRECIPITATION
FEED: A-O RINSE FROM RECOVERY RUN NO.1 5950 curies
TOSSES: METAL WASTE EXTRACTION 250 curies
METATEESIS 116 "
A9 RINSE 1354 "
1720 curies 1720 curies
YIELD: 71% BASED ON LOSSES 4230 curies

-6-




RESIN CUBICLE

F FTEED: METATHESIS FROM RUN NO.2 1305 curies
(anslysed in feed tank)

TOSSES: FEED EFFLUENT 111k curies
FEED RINSE 20 "
VERSENE WASTE S
HC1 WASTE 1 "

1186 curies 1186 curies

' YyIEID: 9.1% BASED ON LOSSES 119 curies
39.4% BASED ON YIELD *3 514 curies

#3 Product ylelds from recovery Iun No.l and FNo.2 combined in product tank.
The velue given here is obtained by difference betwsen yield for run No.l

. and combination of run No.l and To. 2.
|

FUMING NITRIC ACID PRECIPITATION

FEED: PRODUCT YIELD FROM RUN NO.l and 0.2 3204 curies
1.0SS: FUMING NITRIC WASTE 25 guries
YTELD: 98% BASED ON LOSSES 3179 curies
97% BASED ON YIELD 3157 curies

-7-




2.0 Velve failure - other operational difficulties.
The valve which failed was PV-23, a 5-port L-way distribution valve. The
valye is constructed of a stainless steel hull, 2 fluorothene body, and =
teflon plug. The plug is spring loaded from the bottom which provides the
pressure to seat the tapered plug in the body. The rotation of the valve
plug is obtained thru a worm and gear mschaniam.mounted at the top of the
velve. This mechanism is acuated by a flexible cable from the valve posi-
tion indicator handle mounted on the panel board., Fig.l, gives & sectional
view of the construction and asseumbly of this valve.
The exact nature of the failure has not been determined. The first indica-
tion that the valve was not sabtisfactory was derived from the fact that the
. liguid level in the main waste rose and with no apparent resson. A check
of the position indicator showed that the flow should have been directed to
the product eveporator. The first thought was that the position indicator
was oub of adjustment, however, a quick test revesled that the flow from the
column was directed to the waste tank no metter what position was indicated.
From this test 1t was concluded that the valve plug could not be mede to
rotate.
Failure of the velve plug to rotate could be attributed to a number of things;
namely, the gear pin had gheared, the cable had parted, or the gears had
gtripped. The pin which fagsteng the driving gear to the gear shaft may have

sheared, but this appears unlikely since all these pins are of hardened tool

gteel.




That the cable had parted or broken loose from its end fittings ie rather re-
mote gince a2ll1 the cable assemblies were tested at 35 inch-lbs of torque prior
to final assembly with the valve. Also an attempt to pull the cable from within
the casing were of no avall. If the cable had parted it should be easily re-
moved from the casing since it turns freely within the casing during operation.
The fact that the casing has 2 number of sharp bends in it between the valve
and the position indicator handle on the panel board would not interfere with
the removal of the cable by itself or a portion of the cable; bub, one would
find it difficult to remove the cable with the end fitting attached because
this fitting is too long and rigid to permit it to pass around too sharp a bend
in the casing. If the gears had stripped a grinding or grating sensation
would be felt in turning the position indicator handle; but instead, the in-
dicetor handle continued to turn as would normally be expected.

During the period when this valve - and all the plastic valves for that matter -
vere being designed and constructed, speed was of great importance and no long
term rigid and thorough test program.could be Justified. Bearing in mind that
the valve had been used numerous times prior to the time of failure, it is
difficult to pin-point the exact cause of failure. When the cubicle has been
decontaminated, 2 closer inspection of the valve and its related parts will be
made to determine the following: How the velve failed, why it failed, and

vhat ghould be done to reduce the chance for future failure. A memo to cover

the sbove will be issued at that time.




Other operating difficulties arose and although they did not affect the process

efficiency they are undesirable and should be eliminated.

A solution back-up occurred in the process filter cublcle and velve 33 between

the process blow tank and process filters got hot. This valve is located out-

gide the filter cubilcle.

The sparger lines to the feed tanks in the resin cubilcles got "hot" from =

solution back-up.

At various places radiation was detected along the openings between the filter

plugs and plug holes in both the crud and process filter cubicle.

Valve 208, & plastic diaphragm valve which regulated the flow from the eluate

tank to the column, leaked air into the eluate stream. This leakege of alr is
. undesirable since there is a possibility of "vapor-locking” the column.

The area adjé.cent t0 the funnel valves was high in backgroﬁnd - approximately

SR/ER.

Rediation was detected along the space between the resin cubicle top and the

cubicle pit.

During the evaporation to dryness of the product the loading cubicle and carrier

became inexplicebly contaminated.

This briefly covers the during-run opersational difficulties. Two after-run

difficulties arose and require special mention.

=10~
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After the product was shipped attempts to wash out the heels lose in the pro-
duct svaporator and recover this in 2 spare cone for isotope shipments were

mede. In this operation the cone manipulator failed. No carrier was avail-

able in which to place the cone in order to d.isengage it from the manipulator
head. A pair of tongs was used to clamp the cone and the head rotated to dis-
engage. The head however could not be mede to rotate. Since the head is acuated
by & flexible shaft from a dial knob on the control panel, it was assumed the
cable had parted. Thin strips of lead were wrapped around the head and the
moveble shield rotated to cover the charging heads, this reduced the back-

ground to allow enough time for repairs. Close inspection revealed that the
failure occurred where the drive shaft was brazed to & brass driving gear. The
gear and shaft were removed and in brazing together again an attempt was made

to fill the cable gocket with brazing material in order to give the maximum

joint strength. The manipulator now works very well. The aligmment of the
menipulator with the product cone carrier was not disturbed.

During decontamination another plug velve, PV-21, failed. ‘This failure was

that the shaft had parted approximately two to three inches from the position
indicator handle on the panel bosrd. A small portion of the cable left in the
end fitting was sweated out and the cable resoldered to the end fitting. The
ceble casing was reduced in length to correspond to the new cable length. The
valve has been used numerous times since repairing and works very setigfactorily.
No explanation could be offered as to dhy the cable parted. The condition of the

velve will be given along with the memo covering PV-23, the distribution valve

which failed.



Plans are to deconteminate the No.200 resin cubicle, remove it from the pit,
determine the exact nature of valve PV-23 failure, and make the necessary
repairs to place the original equipment in an operable condition. Efforts
will be made bo reduce the radiation hazards along the cracks around the fil-
ter cubicles and the resin cubicle. All minor operational difficulties will
be eliminated.

3.1 Several ideas have been advanced concerning thecfuture plans.

Changes in the process in which the hydrochloric acid concentration has been
reduced from 6N to 1N would tend toward the use of stainless steel type 316,
since this particular type of stainless has shown very good corrosion resis-
tance properties at higher concentrations of HCl than is now used. With the
cooperation of the laborabory group & series of lab scale runs will be made
using a type 316 stainless column to determine the feasibility of using the
materiasl thru-out the cubicle.

If such proves feasible then the use of a metal plug in the present plug valves
&ould be justified. This offers a definite advantage over the ﬁse of & plastic
plug - as now practised, in that only one substance would be subject to flow
under the sealing pressure. The body would tend to resolve itself around the
plug, offering good sealing characteristics, and leaving the plug free to turn
with a minimum of torque.

In the case the use of stainless is not feasible the plug for the plug valve

.could be made from Hastelloy "C" meterial which is Imown to have excellent
corrosion properties to HECL cénéentrations sbove the present flowsheet con-

ditions. The only objection to the use of Hastelloy "C" is the time delay in

SESREE.
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It is possible to eliminete altogether the use of HCL in the process. The
HEL is used to remove the excess sodium ion from the column which otherwise
would be removed with the product'. This contemination of the product is un-
desirsble. However, a revision of the product evaporator or a purchase of a
new one with revisions incorporated would meke it possible to remove the
godium from the barium in the ta.nk.by fuming nitric acid precipitation step.
The sodium ion concentration is such that a crystallization of sodium nitrate
is experienced in the evaporation step proceeding the fuming nitric precipi-
tation.
By raising the dip-legs they would not become plugged during this procedure and
process control could still be maintained thru the liguid level indicator as
. is nov practiced. Revision of the present product evaporator is impossible
since this tank camnot be dismentled. Purchase of a new tank incorporating
new dip-legs would require a long time (three to four months). On this basis
this proceedure is not practical.
The plug valves could be eliminated and replaced with enough standard globe
and gate valves to glve desired process flow requirements. This proceedure
would require major process changes and more flexible cables.
The use of the now existant HCl waste tank as a catch tank and subsequent
Jjetting of each solution to its required tank is possible. This tank is made
of Hastelloy "C" material and contemination of product with undesirebles such

as iron, chromiun, and others is not too serious. However, cross-contemination

of eluate gsolutions is possible.




A spray wash preceeding the product removal step does not offer ultimate in

4 safeguarding against this anticipated cross-contamination. Also this requires
major equipment changes. However, such an equipment change does away with
many remote valves and utlizes jets which seemingly are rather trouble-free.
It would be well to mention here that attempts were made to titrate the column
in No.200 cubicle to determine adequacy of the resin for this radiation level.
To conclusive resulits were obtained and laboratory did not offer a G.efinite
statement regarding this point. This can only be answered by the successful
completion of & run of the same radiation magnitude. In view of this stand,
operations desires only to place the equipment in a satisfactory opereble
cond.ition and this plan will be followed.
The engineering departmen‘b is studying the use of metal plugs in the present

. ';*alves ; actually the repair of the present valves will be a replacement with

new ones, The valves now in use are expected to be too hot to work on. A
new radiation monitor will be ordered as well as a flow element for the induc-
tion flowmeter. In decoﬁtaminating it is highly probable that these instru-
ments will be left inoperable.
Decontamination of the No.200 resin cubicle is well underway and is proceed-
ing very satisfactorily.
Deslgn and procurement of necessary material for repalrs are in progress.
Los Alamos tentatively sets 15 July 1951, as next desired shipment date.

This date can be met,

-14-
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Approximately €0 Cl slugs were dissolved and processed, the dissolving
was begun 1 April 1951, and the product left the plant 6 April 1951. Some cold
slugs were pushed from the pile by error, and the dissclver solution contained
2i8 curies of Barium, considerably less than was expected,

The crud filtration was slow (about 3 hours) but the process filtration
was fast (about 1 hour). The feed solution was transferred to the ion exchanger
cubicles and the pH adjusted quite conveniently. Hot solution backed up in the
feed tank sparger line, and in the blow tank to process filter line, as should

‘ have been anticipated. Operating changes will prevent future repetition. A1l
instruments worked satisfactorily except the liquid level telemeter which behave
erratically throughout the run (a2 loose commection in the panel equipment).

The fuming nitric precipitation yield was low because of the small quantity

of barium present. The wastes were reworked using a 0.5 gram chemical barium carrier.

Precipitation:
Feed: Dissolver Solution oU8 curies
/

Losses:
Metal wastes 2 curies
¥etathesis wastes 1 curie 6 curies
A-G rinse 3 curies

22k curies

Tield:




' Ion Exchange Column

Feed: Cubicle Feed o2l curies

Losses:
Feed waste 2 curies

Versene waste 0.01L curie 2.1 curies
HC1 waste 0.1 curie
Yield: 20k curies
Fuming Nitric Precipitation
A. Teed: Nitric elution 20k curies
Loss: Fuming Nitric -
Yield*: 58 curies
B. Feed: Loss (from above)
Loss: Waste heel 18 curies
. Evap. heel 12 curies 30 .curies
Yield: 106 curies
Total Feed: 204 curies
Loss: 30 curies
Yield: 16k curies
Cverall
Feed: 248 curies
Losses: 38 curies
Yield: 16l curies
*Product Analysis
Sr 0.05 curies
Fb L.2 mg
' Ce 8.3 - lO_l"' curies




e

Yields

Based on Loss Based on Yield
Precipitation 97.5% 90. 7%
Ion Exchange 99.0% 91.0%
Fuming Nitric 83.7% 80.59
Overall 81.3% 66.0%

The product drying was slow, even slower than expected. Apparently, the
conduction of heat from the point of hot air entry at the top of the rroduct cone,
down the cone walls, and into the liquid at the bottom, has a comsiderable influence
upon the drying rate. The platinum liner of the cone and the annular air space it
forms reduces the heat transfer into the liquid. Los Alamos will be requested to
sweat the liner to the cone with silver solder brazing alloy.

The loading mechanism worked well, and the 16k curies of product was shipped

at lTOOV 6 April 1951; arrived at Ios Alamos at 2300 & April 1951.

@5%

Wm. E. Unger
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FLS.The

The TO6-D Modification project covered the development of & process, ani.
the development, design, end inséallation of equipment to lmprove 4he yield
a&.qmn;vofthe'?mwpm The project included the sddition of &
dissolver solution clarifying filser and & process ﬂlurtoupluaethefor-
msy sepaxetion by decansation, the instasllation of duplicate ifoneexchangs
mmwmmfmrmu,mmmmnmofmm
sharging facllities to accommodate the produst oarrier adopsed by los Alsmos.

Lame

The oharge socount (3370-36) was ciosed es of 26 May 1951. The costs ec
of that dave had sosaled $ 270,000.00, against an sstimate (Unger o Sering.-
field, 19 Janmary 1950) of § 857,800.00, which was buigmsed (Scherssen %o
Siringfield 20 March 1950) as project funds. The cost increasss occssioned
by sddisional design somplexities, equipment dslivery dslays, ani competition
with other urgent and high priority projects were more then off.set by savings
mmmmormamﬁmngmmmm&awme

the-equimment was sesteld through & series of ecld runs, one 200 curie run,
and one 15000 euris run.

200 CURRIE BUE

60 Clinson pile slugs were charged 6 April 1951. The
dissolver solution clarification filsretion was slov (avout 3 hours, a defec-
tive weld in the filter suction line was discovered and has sinoc been repair.
od) dut whe process Tilwrasion was fast.

A dack-up from whe filser %0 She biow.down line walve indicased the need
for shielding around the walve. Not feed solution or wapors besked up tbe
cubicle feed sank sparger lines, indicafing the need for & conssant purge
flow of air whru she sparger line.

The lonesxohange run proceedsd satisfactkorily until she finsl nitric eaocid
precipitation ssep. Apparently, the grem bearium coméent was inmsufficient tc
excesd thes soludility, and she product passed thru the filter sc the wassc,
The vaste was yeburned and reprecipisated sasisfactorily with 500 milligrems
of cold dbarium as a carrier.




o
-.3&

‘The final evaporasion in sue nhippmgmmalw, because of the poor
neat sransfer of she lined shipping cons. This has been confirmed by iox
Alemos and the linsrs for replacement conss &rc boin assemblied by prazing.

Approximeselr T7 lmmnmfor&ﬁwmaehuwﬁﬁml?ﬂ. The
dissolver solution clarifiestion filsrasion and prodect filsretion were fast
(2.6 gm and 1.5 gom respectively;. Hot soiution bask-up inso the Lfilser biow
line and she ion-axzchange mammpmwm &sapite shc
MMWiMhyﬁemw . &eblwlimﬂmﬂnba.w
umwm&mmmmfudewlim sontrol wvalve will be
moved close o the cubisle shielding,

mmm&omnuyﬁﬂmuﬁ mxmmummuylw
mgmmmmelﬂﬁfmmiww. A plassic
mmmm(eme:mmmmhimmmm
valve ping and the pans) board, in pesition S0 condudt toe column effiuent
%0 e waste sank only. mm%,ﬁﬁﬁewm,mm
mm*&“mmw(nmmmlms)wm
mxmmquiwﬁthaﬂel&e:a‘bmmﬁ. '

%ymmwmm%mhﬂmmnrm:

Dissolver Yeed Y | 14509 |
Bulphate Precipisation 2L 90.3% 13888 96.5%
Ion Exehengs Colwm 20k 82.3% 3620% 2L, o%x
Fuzming Hisric 16hs 66,29 3503= gbk,73=

# Heprocessed
IRSTROENTATION

mmuamxamrmmmn, about as predicsed by the
invensors. It isemi&n&ammwkwmmm:ﬁ

Toe telemsser asouracy is influsnsced by the relative sondustivity of the 8oi-
ution (1% beheves erratiscelly on clean tep waker, for instanse), i%s relisbil.
1%y is redueed w0 that of iss relatively vuinerable slecsronic eirculis » &nd
iss life is limived %0 the yadiation damags tclerable by the germenium dlode
Mmrummmmmwlmmmmmwwmw
uni<. :




FIS-THC

Toe induation fiowmsser has proved to be & very sensitive indieation of
fiow mass. It is apparently influsnced dut very listle by she condustivisy
of the streem (the condustivity of the stremn must be large campered ouly %¢
ke insulabing medimu of the camule element, in this case, glass), ant not
at all by the density or viscosity of the streax. It was suspected that the
apuitien of foreign masier in the canuis tended tc form an orifisc, wikth
p spondingly higher fiow velocities and indicaved flow rets shan was asci-
m.nymeue This should be minimized, eoven at the sasrifice of eensitiv-
ity, by uming 25 larhe & dismster canuls as possibie. The prosess unit
appeayed o be rugged and reliable, and i%s life is limised only by %he radis-
tion dmmage sustained by its gaskess and the elesctrical inmsuimtion on the
magwt windings and electrieal lesds %o She panel domrd.

The Meoye differentisl srenmmistsers have worked weli; however, the
mmwmam@twmummmmmm
sure changs, vith a corresponding annoying shift in she zero poini. Tae
mwmammmyezmammwum
"triction.lag”, making their readings apprecisbly less sensisive than the
mn&m&wmm

The bulk shielding is smpic. Same “shine” from the space bewween the
subicle plug and the sdjecent channel well will have %o be piugged with lead
sheet. All other rediasion was contributed by the bask.up of process sciu-
$ions into wnahielded lines.

The opermeting difficulsies that coccurred during sest runs and that are
attributable ¢ deaign feasures of the equirment sre listed below:

Smnll lines

Minimm.sized process lines vere selected becsuse of the relatively
low flowratves required and the expsnse of the santalmm Subing required
by She product purisy specifiscatione. The lines have been plugged by
wolding soals, flaken siuffed from the 4sflon plug velves, and other
unldentifiable foreign metser, oven though he tanks ani eguipment
wore assembled with omre and soplously washed.

The mancmessy lines were glsc of minimme.size, which increasez the air
purge pressure drcp. largsr lines would have minimized the sggravation
of dne purge rese influvencing ths mancastér reading.
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Prosmurs feeld

Iv is mlwaye pdvienbie €5 eveid using e process voassl as o vsouum o
pregsure pou, anl some oper=tionsl difficul¥ies weye expegued ware
thie to Drove necesseyry,

Tuo Jeol tenx war locebted & tho Bop of ths euwbicle an? the receiver
&% the voktum o obtain &s great & grevity heed &&= poEsiblc. Pres.
surized feol was necessary and tho changs from & low presswre %o &
highsr pressurc inducel tho back.un of solution into al) unpurgsd
diines Shat dipped below tis liguid level (tne feed texk sperger wesz
#he principsl offender..

& gravity feed would have requivel cublicic spase considerably ix
excees of vhoh was svallsbis,

EJLIMY BYSTR:
i

The colim muat bo capabie of bein: chargsd with resin added thru &
fummel from outsido She shielding: of peing discharged by back fimshing
%0 & oS wasto gysterm; of scocmmndating process flow firosm inside the
- cubiclis and eluate (¢old) from wishout the oubicls. A valving arvangs-
mont wes required but product purity spesifications preciunded the use of
standard ocmmercial valves, snd specisl walves were Gesignsd aui fadriceded
of e chemiecslly inert poly-fiworo piastics. The physicsl charsceeristics
of the plastics limited the walve pori dimmeters $o sises too maell ‘o pass
unsivrried resin readiiy. As a result, operasors must cbserve eertain
tachnigues in oharging She resin siurries, edding %o the eumpiexity of
oporation:,

The nature of the ion.exohange yesin requires that the resin be alweys
sulowsrhed. Anry grees introduce’ ints the systen (by the redimtion-infucel
wmerm,bvmmwaramlw&mmmwm,
or biown into the solumn &t ths end of & pressurized feed) accummmulistves in
the colwm and graduslly displsoces the liguid lsvel in tho colwm which
then oventually recedss below the level of the ion exchange resin., Thore
iz no operatiomal iIndicetion of when this has coourrei, ani operstors arc
forced 0 inserrupt the process pariodicaliy, chenge the valve setiings
ani allow any gese: that may have acoummulsted o pe digplaced upward
into the deaersitor. Alihough with careful opewation this ig probablir
not necsaseyy . ‘I‘newlma. "biel” &t least once in each run. This has
immaﬁthaa@la.ts of operation,

%mﬂmm&mmadnmamfmmm

mmummﬁam,mmmmnqui&Mum
tinousiy.
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mmmmmmwwamdxuwwmmtmwm
o0 minimize she loss of product by “dusting”. Tne flow of hot alr is indueel
bymmmmmmmamwmmmmmm&
ing hesd would be & leakage into the ofi-gas sysiem, mod out intc the loeding
oubials. Despite this design precaution, She aubicle and carrier beceme
‘peresptibly consaminated; however bokh were easily dscontaminaked wlith &
waser wasl.

The mechanical failure of She process valvs resulsed in a non-standexd
»un from which no positive conciusions ¢an be dvemn. All indicaticus are
shat the ion-exchangs process cheaically sccomplishes lta purposs. The
failure of ke last run is attributable solely so eguipmesnt fallurve.
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Los Alemos has asked E.J.Witkowski to ship 5000 curies on the next run
(scheduled to start 12 August 51), and LA has indicated that 30,000 curies
will be requested scmetime late in September.

EJW wante to produce 10,000 old ORWL curies (14,500 absolute curies) on
the 12 August run and has obtained LA's approval.

W slugs now contain considerably more berium than a year ago due to &
flux increase of 50% to 80%. Using past D-building dissolver solution
enalyses, the minimum barium content will be 132 to 165 aveilable absolute
curies (assuming six day process time plus four days shipping time). Each
cerrier holds 39 slugs, so that at least three carrier loads would be re-
quired, and preferably four, to insure encugh feed. This would require
three to four dissolvings end sulphete precipitations.

There 1s & distinct advantage in meking as few sulphate precipitations

as possible per ion exchange run. Some lead carrier is lost by solubility
on each precipitation, (assumed to be 20%), and this amount is added each
time. But the actual solubility loss is not known and even appesars to vary
from yun to run. Obviously, the greater the number of precipitations the
greater the cummlative departure from assumed lead concentration. The ion
exchange process can only tolerate & 30% deviation. Lead analysis of the
column feed is uncertain and time consuming but will be necessary for all
rune of more than two sulphate precipitations; so that the selection of
slugs of maximm barium content will be of advantage.

Hanford is interested in keeping the metal diverted from production
channels to & minimumm. EJW hes arranged with Hanford to specify only the
barium content required at time of arrival at Oak Ridge. EHanford will then
select and ship slugs sufficient to provide the feed required by EJW.
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' To: M,E. Ramsey Analytical Data  g-2e51
From: E.I. Wyatt Run #45 .
LST 1400 8-16~51 Classification Cancelled
Shipment #52 ;

By Authority Of R

Batch | Curies Slugs \mﬁ'{\ﬁ%w 187

A 9257 51,2 0.07
B 8151 41.9 27 0.09
C 7087 - 39.9 97 0.34
D 3913 2L.2 —— —_—
281,08 147.2 143 0.50
Other Cell A Losses . Curies Z Loss
Metathesis Losses (8WCW) L27 1.50
A=9 Rinse L27 1.50
* 3 I 350, 12,7 e 5.
* TMD 3913 .77 8583
Total Cell A Losses 8451 29. 754/ @ E‘ % o ;
)t (TE Y
g | £5%
Extracti Cell losses _
‘ raction (e e 5 8 _.§ §
Feed Effluent (MWFE) 659 232 3J| B3¢
Sr. Extraction (ITNAVE) 218 0.77 & gEs
HC1 Wash (MWHCLE) . 396 139 03, 8%E
Feed Tank Rinse 6889 225 HQJZ 2¢2
Furing Nitric Waste 1570 5.53 E3es
PE Rinse - 157 0.55 > =8 9
Column Holdup #1 - 650 2.29 ™ 3 S
Column Holdup #2 20 0,0 < 88
Total Extraction Cell Losses 10559 37.;7/
Total Losses Accounted for 19013 @
Product
PE=1 10449 36.78
Total Product shipped (Radiochemical) 8722 (30.70)
Material Balance 27735 G763

% 4 of Batch C and all of Batch D were not added

o -
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E.I. Wyatt .
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Chemical Technology Division
Process Design Section

To: F.L. Steehly | Report Period: 2/10/52 to
— 5/10/%2

QUARTERLY _ REPORT

cT-16

Subject: T7T06-D Rela

0.0 Abstract

A 23000-curie run was shipped to Los Alamos in January. An insoluble crud,
removable by caustilc precipitation; interfered with final processing at Los
Alamos. No equipment changes will be made at ORNL until confirming runs have
been made. .

1.0 Summary

The product of run 46 (23000 curies) was processed with difficulty by Los
Alamos because of the presence of an insoluble crud that was finally removed by
caustic precipitation. Removal of the crud, if it occurs again, is necessary
before the lanthanum can be utilized. The crud could be removed at Oask Ridge
bvefore the barium is shipped, or at Los Alamos, in which case the accumulated
lanthanum would be sacrificed with the crud. The accumulated Lanthanum is of
value, because of cerium growth, only if the total transportation and handling
time between Oak Ridge and Los Alemos does not exceed 40 hours.

Air transportation of the barium product from Osk Ridge to Los Alamos is
veing fostered by the Los Alamos - AEC who have procured a suitable airplane
and adapted it to support the concentrated weight of the Los Alamos Carrier.
Whether or not air transportation is justifiable depends upon a balance of the
economic value of the extra milking, off-set by the additional cost of air
transport and the cost of caustic precipitation equipment at ORNL. No equip-
ment changes will be made untils

a. the presence of the crud is confirmed by a second run,
b. air shipment becomes a reality, and
c. +he future Rela requirements are firmly forecast.

One of the two Tucson (143 slug) Carriers has been shipped to Hanford for
testing at that site.
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: ‘ 2.0 Introduction

The T06-D Modification project covered the development of a process and the
development, design and installation of equipment to improve the yield and product
quality of the T06-D Rela plant. The process was changed to replace the olid BCL-
ether and fuming nitric acid precipitation processing with an ion-exchange
absorption process for purifying the RaLa product of its chemically similar con-
taminants. In addition to the jnstalletion of duplicate jon-exchange purification
equipment housed in floor pits, a dissolver solution clarification filter and a
process filter were jnstalled to replace the former separation by decantation.

New facilities, also housed in floor pits, were installed to accommodate a new
product carrier adopted by lLos Alamos and in which the product is shipped from
Oak Ridge to Los Alamos.

On the 12th of January 1952 approximately 30,000 curies, contained in some
176 Hanford slugs, were processed through the D-Building Rale equipment (Run No.46).
The run proceeded successfully without incident through the f£inal precipitation.
For some reason not yet clearly understood the barium nitrate precipitate did not
completely dissolve in the water added to transfer it to the shipping container,
and some 17,000 curies was left behind. The insoluble residue, after a second
nitric acid precipitation, dissolved readily in water and was transferred to the
product container to join the first transfer of 6000 curies to make a total of
some 23,000 curies shipped to Los Alamos.

@ O o crud

The separation of the desirable lanthanum dsughter of radiocactive berium is
called "milking." The first milking at Los Alamos of the product of Run No. 46
was rejected for the cerium content, but the gsecond milking contained a gray,
almost gelatinous, precipitate that display'ed about the same density as that of
the liquid. The gray precipitate was not soluble in fuming nitric acid, and
although it centrifuged well, it readily f£loated back into suspension on the
slightest disturbance of the supernate, which is separated from the precipitate
at Los Alamos by decanting.

After repeated and unsuccessful attempts to separate the crud from the
product solution the barium product residue was treated with caustic employing
lanthanum for a carrier. The precipitated lanthanum apparently carried down the
gray crud and the barium solution was then successfully decanted from the
accumlated lanthenum and gray crud.

The identity of the gray crud is of course not known. It may be decomposi-
tion products of Versene or traces of organic from the decomposition of the resin
used in the ion-exchange separation of barium from its contaminants. The crud,
regardless of its identity, is objectionable to Los Alemos, and mst be removed
before the lanthanum can be utilized et Los Alamos.
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It may be necessary to install equipment at Oak Ridge to carry out a caustic
precipitation to separate the gray crud from the product before it is shipped to
Los Alamos. Presumsbly the gray crud could be removed at Los Alamos as wsll as
at Oak Ridge, but at the expense of the lanthanum that will have grown in by the
decay of barium during the transportation of the product from Oak Ridge to Los
Alamos. At the present time this lanthenum must be discarded anyway, because of
the cerium growth that exceeds tolerance in the final product, but in the event
that air transportation of the product from Oak Ridge to Los Alamos becomes
feasible, it would probably be economically feasible to install the equipment at
Oak Ridge to remove the crud from the product before shipment, so that the lan-
thanum growing in during transportation time could be utilized on arrival at Los
Alemos.

It was decided that no equipment modification would be made at ORNL to
remove the objectionable crud until:

1. +the presence of crud in the product solution is confirmed by a
second run,

2. until air shipment becomes a reality, and

3., wuntil some commitment on the future of the Rala program is
aveilable either from the consumer or the AEC.

. 3.1 Air Transportation

The shipment of the product from Oak Ridge to Los Alamos by truck-drawan
trailer requires about two or three days and is relatively expeneive because of
the overtime pay drawn by the guards and the truck drivers. The AEC, responsible
for the actual transportation of the product, suggested air trensportation about
18 months ago, and the Los Alamos Carrier was designed with air transportation in
mind. The Los Alamos AEC procured an airplane and altered its fuselage to dis-
tribute the weight of the L-ton Ios Alamos carrier, and one or two air shipments
of the empty carrier were made. The airplane was then lost in an air collision
at the Sandia Airbase about a year ago and air transportation of the RaLa ship-
ment was temporarily dropped. The AEC has now procured another airplane and has
again made the necessary structural changes in its fuselage to adapt it to the
transportation of the Los Alamos carrier.

Whether or not shipmen:is are made by air is quite immaterial to Los Alamos
and to us, but will be supported by all concerned for the economic gain to be
realized if shipment ¢an be made from ORNL to Los Alemos within the 40 hour
allowable growth period for the cerium contaminant specification, and if caustic
precipitation successfully eliminates the crud at OREL. This gain amounts to
being able to utilize three milkings per shipment instead of two. Assuming that
the 706-D Building direct run costs range between $6000.00 and $10,000.00, the
value of the third milking would amount to about $3000.00, and this gross gain
should be reduced by the additional cost of air shipment over that of truck
shipment plus the emortizied cost of the modifications in 706-D Building equip-
ment required to eliminate the objectionable crud before shipment from ORNL.

It is apparent that the net gain will not be large.

“Stonit
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3.2 Tucson Carrier

The Tucson Carrier; procured by the Operations Division to increase the
capacity of slugs shipped from Ranford to ORNL, were found to have been partially
welded with black iron welding rods. The objectionable welds have been repaired
and the finished Tucson Carrier shipped to Hanford for testing and development
work at that site. The irradiated slugs, feed for the next hot run presently

scheduled loosely for the next month or so, will be shipped in the Tucson Carrier.
4,0 RaLa Future

The 706-D Building ReLa equipment has always been based upon an expected run
frequency of approximately 10 runs per year, or about one per month, but at no
time in the history of D-Building have more than seven runs been made in any one
‘year. A great deal of emphasis has also been placed upon the relative reliability
with which a run should be produced at any specified time. But from past experience
the Operations Division is growing skeptical of the urgency of the schedule issued
by Los Alamos; for one thing runs that have been shipped on en ostensibly tight
schedule have waited at Los Alamos for a week or more before receiving their first
milking, and on some occasions delays of a week or so in a given run schedule have
not been at all perturbing to the consumer at Los Alamos. The MIR-B Rala project,
which was initiated on the basis of a need for a greater frequency of high-level
Rala sources low in cerium and inert barium content, was abandoned because no
information on future schedules or requirements of RalLa could be obtained sufficiently
firm to justify the MIR-B project expense and manpower consumption.

It has now been pointed out that RaLa shipments of the size presently foreseen
cen easily be accommodated by the 706-D Building equipment at ORNL. For the time
being, slugs irradiated at Hanford can be used, and later; slugs irradiated at
Alken. The amount of money, time and effort in research and development that should
be expended to perfect the process and equipment at ORNL depends to a great extent
upon the relative longevity of the Rela requirements. The future of Rala require-
ments originally was to have been clearly stated by the AEC in March of this year,
but this decision has now been postponed until September of this year, probably to
await certain Fall tests presently plenned by the AXC.

At the present time the demonstrated instability of Rala schedules and the
present uncertainty of future requirements for Ral.a make it virtually mandatory

that no process equipment changes be undertaken until relatively firm schedules
and future requirements are available.
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& T e 39k - A2 0.0k
3 | 7692 T 38.9 p ¥ A 0.05%
¢ 6989 39.3 20 0.06
g 353 322.; | a; gﬁ
E %‘ R s oz
Other Cell A lLosses Curies Loss
SR e 8 38
| ~ 355 he3
Losses |
| Asstate Feed Effluent (ITFE) 0 0.00
‘ WiRaOH-E 17 0.08
\ - Peed Effluent (MVFE){Versene) 2 0.01
~ Sr Extraction (ITNaVE) 13 0.04
3 0.01
' ; ‘ 1k Ouk?7
" . 115 OJW
. sovery” 98 0.32
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Exodust
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Shipment #5§

Baseh Curiss Sluge A=5 Loss
A 6558 L1.8 10 0.03
B 6033 39.7 8 0.02
¢ 6175 hl.2 17 0.04 '
b 5150 33.5 309 0.81
B 6059 39.1 23 0.06

1§ Heals 5399 i?.z b 0.12

37899 251.8 411 1.
Cell A lLossas Curies % loss
379 9.8
1M Heels 2485 6.56
?P . ‘ 35, 1.04
+F. Rinse 2.48
Total Cell A Losses %_ 20,97
Extraction Cell lLosses
N Acetate Feed Effluent (MwFE) 0 0.00
Md4T SaCH 39, 1.04
Feed Effluent (MWVFE)(Versene) 2 0.00
Sr. Extraotion (MWHavE) 3 0.01
HC1 Wash (MiHC1E) I 0.01
Feed Tank Rinse 3¢ .10
ng‘ Bn 822 2.17
2 28 24
Total Extraction Cell Losses % Eg
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B 7518 39.5 é 02
D 37.5 35 +10
"5%" -*‘LI- "'“m_ 35
Obhe A Lessee e - Curies X less
. ' - : ‘95- 1.93.
A9 and Pres. Filter Rinse R -
Tetal Cell A lesses L 27 o .

@  Eomonim o i

Assbate Pesd Efflnent (ITPE) 1 |
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To: M.E. Ramsey

From: E.I, Wyatt Shipment #56
Batch Curies Slugs A=8 X loss
A 8060 404 5l Cel3
B 7577 37& 10 0.03
c 7362 3942 7 0.02
D 6524, 38,7 11 0.03
3 6338 3845 26 0,06
50396 22242 219 Oe 5
Other Cell A lLoases , Curies loss
l=M Hesls = 228 0e5 ,
5w ‘ 55 127 ® § & »
ewow - 163 OkO 5 K ’:a: &3
A9 and Proc. Filter Rinse 1.1k 857
Total Cell A Losses 1‘%" 3.92 ;l-‘j @Q&_
: | £33
>l 285
Extraction Cell Losses 8 583
Acetate Feed Eff. (ITFE) 3 00l S J ESE
MiHaCH 50 012 7 Y5 E8S
Versene Foed BEff.{MWVFE) 2 0,03 £2a8
8r. Ext. (Iﬂlﬂg 21 0.05 'S £ §
BC1 Wash (MaHMC1E 18 0.0k 1P E g
Peed Tank Rinse 5 0,01 88
BWFE 1278 3.17
PE ninl:l fold 4010 9.231
Resin Column -gp 22 ‘
Total Ext. Cell Losses "73%' Ig':ﬁ"
Total Losses accounted for 9254 22,91%
Product
PE-2 30625 75.8%
Product shipped (Radiochemical) 26615 33'3?

Material Balance

.‘Ef‘ - h
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To: M, E, Ramsey
From: E., 1. Wyatt

Bateh

HFHoQOW >

Cther Cell A Losses

C ,

8WM(Recovery)®

8WCW(Rec) _

A=9 and PF Rinse

A=9 and PF Rinse(Rac)
Total Cell A lLotses

Extraction Cell lLosses
PEe2®
FT Rinse = ,
‘ FT Rinse (Recovery)
I8

PE Rinse (Recovery)
.. .Resin-Col. Hold-up
s - Exbe ’Go];}\mua

e

- 28GES,

5
w®

-
o8 ol

S

&
8%

&
¥

Total Losse ‘Accounted for 26280

§‘:ﬁ¢'ﬁ-' 25 R >k
g2 1 R ;

. % Material lost duming and/or after final evaporation
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To: M.E, Ramsey " Analytical Data 10-2-52

From: E.I. Wyatt Bun #51
LST 1550 9=30-52
Shipment #57
Bateh Curies Slugs A=-8 Loss
A ' 8070 18,48 - 386 0.09
B 7988 18,94 4,81, 1420
H 7721 20642 159 0.39
D 6519 18,60 107 0.27
g 5596 i'27 a 52 ng 8»33
&02 9 i .Q
40297 106,34 1089 2.70

Other Cell A Losses

8WeC LO63 10,08

! gwWCwW 1228 3425
A~9 and PF Rinse . 662 132_1:
Total Cell A Losses 7122 17.67

Extraction Cell lLosses

A8-Cubicle Wastes 505 1.25
Feed Tank Rinse 14 0,04
HC1 Waste (MWHC1E) 19 0,05
8WFN 445 : 1.10
PE Rinse 392 0497
Resin Column Hold-up 11 0,03
Total Ext. Cell Losses 1386 3elily
Total Losses Accounted for 8508 21.11
Product Classifieation changed to
PE-2 (Heterogeneous sample) (amUl\iCLASfSIF-I Ea“ - p
Estimated Product Shipped 18500 _ - L5491
(Based on ion chamber readings) w/) %«‘%S&O@%%
e ;
Material Balance 27008 Si6 Uoﬂ’m king _aqr/szt{; 67.02%
Verified by: P _2? ;{,
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To: A. F.. Bupp

The run was gtarted on November 4, 1953, with the loading of 18i-4" and G0-E"
Henford sluge containing approximately 102,000 curies of producti. Before the run
was started, a decision was made to use filter aid in the extraction and metathesis
Ziltrations 1T the process filters becams seriously plugged as had normally occurred
in most previcus rung, The same plans for using filter aid had been made before Run
Ho. 53 was begun. However, the process filter operation was unusually successful
during that run apd the fllter aid was never used,

The original plans called for splitting the run inte two or thryee batches
through the resir column in order to meintain the activity on the column below its
capacity, The first three baiches wvere to constituite the firsi portion of the run,

The sulfate é_xtractims of batchea A and B were {iltered but with grest diffi-
culty because of plugged process filters; it was necessary to leave heels of approx-
imstely 15 gpllonz because no filtratien progress could be mede past that point,

OGnly & very small portien of batch C was filtered before the process filters
plugged completely, It was at this point that fillter eid was added to the extraction
slurry. It did mot improve ihe filiration, however, and ihe separation bad to be
made by the old decantation method. The extraciion separation losses, in spite of
the filtration difficulties, were relatively low as indicated in the following table.
{All enalytieal results in this report calculated to 8:00 A.M. on Hovemver 24).

Cni'ias In Extraction

“Bateh Diesolver . Loses-Curies
A 5,264 29 {£iltered)
E 5,221 42 "
C 5,660 1h3 (£iltered & decanted) |
Total - 16,145 21k

The extraction water washes following the first three batches were also
decanted because of plugged filters, The decantation of water washes had elways
been highly satisfactory in the past but in this case practicaslly all of the product
was lost (analysie showed 13,120 curies; it was obviously not very accuratc because




\’

Summary of Bun Fo. 54 With
S4imificant Analytical Results

the sample was & slurry)., Before the analytical results on the water washes
became known, a metathesis wes started in the extraction tank, This metathesis
wae discontinued and & decision made to bypass the first three-bateh portion of
the run. The smell quantity of product left in the extracior was then combined
with the water washes and transferred for storage in the neutralizer A-3.

A1l tapks snd Tilters were thoroushly cleaned before bateh D extraction
wes begun. The UNH from batch D, vhich had been dissolved while the extrectioms
of the first three batches vere carried om, was then filtered throush the unused
erud Pilter and extracted., The extraction filtration was completed with difficulty
but no decantation was used. The loss on this filtration was relatively hich, 927
curies. The waste was settled and decanted in esnother tank, A-ll. The loss from
this decantatic is mot known because of lost emalytical results althouch it can
be safely assumed that it was low,

pefore the dissolving of batch E was begun, 50% caustic was boiled in the
dissolver to clean .out any silica that mey have been interfering with the process.
Filter aid was used in the crud filtration of the UNH of batch I as well as batch
D elthough none was added to the extrection tank. '

\ The Process rilters plugged after 15 gallons of batch E extraction vas
filtered. 4 decision was then made to discontinue the use of the process filters

uptil all of the meteriasl processed thus far was cleaned up by extracting and

motathesizing in tank A-1l where separations by decentation were elmost always
succeseful.

Whe puifate slurry of batches D and E wes then transferred to tank A-1l whickh
contained the heel frem the redecanted weste from vateh D. Batches D and P were
then successfully redecanted with a loss of 814 curies. Additionsl simmificent
analytical results up to this point follow:

Curiés' Extraction Loss-Curies

- Batch Dissolved ist Separation 2nd Separation
D 5,792 927 {(recovered) £.927 (actual enalytical
results lost)
E 4,562 42 (filter loss 81 (not recovered;

not recovered)




Summery of Run No. 54 With
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Loss in washing tanke snd filters before pateh D extraction - 324

Product in A-11 {ealculated) - 23,738 or 91 of product dissolved
thus far

The material containins the preduct from batches A, B and C was then jetted
to A-11 on top of the extraction heel of batches D and E. The combined product
of all Ffive batches was precipitated &s e sulfate and washed successfully four
times with weter using the decantation separaticm. The losses follow:

Extﬁctien Loss T3
Extraction washes - 380

Roughly 90§ or 23,000 curies of the product from the first £ive batches was
caleulated $0 be in A-1) vhen the metathesis was started in that tank, The
gecented wastes from the two metatheses, however, carried epproximately 45% or
10,600 curies of this product.

The carbonate heel in A-11 was dissolved in 6} ENO; and transferred to the
extractor through a crud filter which was precoated with filter aid. The tanks angd
£ilters vere thoroughly weshed before ithis transfer vas made. The 10,600 curie
metathesis decant waste was also transferred to the extractor yhere the carbonate
concentration of the resulting slurry wes calculated to be JH KpCOz. 4An attemot
was made to filter this meterial but only 3¢ gallons could be put through; this
waste £iltrate contained sbout 7,000 curies of product.

The filtrate was brouzht Back to the extracior and the slurry adjusted to
28 K2003. While the slurry was settlins in preparation for decantation, tanks
£-17, A-11, A-8 and the crud filters were thorouszhly clesned to elimimate filter
eid. Tt hnd become epparent by this time that the filter aid was not being
separated out of a siurxy by the crud filters. Additionsl significant analytical
results to this point follow: ' '

loss in tank and filter rinse before tramsfer to extractor -~ 1,277
1oge in tank end Pilter rinse while material gettled in extractor - 95€

The decantation of the material from the extractor resulted in a loss ©OF
11,962 curies out of a calculated 21,050 whieh vere supposed to be in the
extractor. The waste containing this large emount of product was discarded with
no further attempt at recovery. The remaining material in the extractor was
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washed and processed through the regin columm cuvicle,

Carbonate decantation loss - 11,962
Water wash loss - 292

The analysis of the two feed solutions iIn the resin cubicle feed tank showed
& total of only 1,407 curies of product with 460 curies left in the extractor
rinss becanse of au incomplete tramsfer. The feed material was processed 1o com-
pletion with & totsl resin cubicle loss of only 22 curies.

Based on the koown losses to the end of this portion of the run, the amount
of product taken off the column should have been §,314 curies. The actual analysis,
however, showed only 1,544 curies with no account for 6,770 curies or 25.6%. The
bulk of this product was undoubtedly lost through leaks arcund the process filters
which developed during this run. ‘

. Extmimr aaﬁ filter rinse following

transfer to cubicle - W60
Resin cubicle losser - 22
Total loases acoounted for - 18,125
. Product in preduct tank ' - X,584

26,439

Starting materisl from dissolver ' :
om a4 . T

‘Material balsuce

L

Although the xup, thus far, was almost a total loss, it was nevertheless
educational. The poor extraction filtrations of the Pirst three betches were
first believed to be caused by incomplete removel of silicon compounde from the
URH solution becsuse the crud filter used may possibly have had a broken sean.

It also became evident during the third batch that the addition of filter aid to
the extraction slurry does not speed up its filtration through the procsss filter.

The filtration of the fourth end fifth batches was made through the spare
erud filter, not used up to that point; the £iltration was not improved. It was
then concluded that both crud filters may have had the pores enlarged by previous
gecontaminations and cleaning.

After all five batches were extracted and petathesized in tank A-1l and
f£iltered through a crud filter to the extractor, a sample of the material indicatec
that the solution comtained a large amount of filter eid, At this point it became
obvious that the crud filters were not only ineffective in removing the silicon
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compounds, they were also ineffective in retaining the recommended Celite #524-5
filter aid.

Tests heve gince 'been run on spare crud filters which have never been used.
It vas found that even the new crud filters passed en appreciable quantity of the
Celite #545 filter aid.

The evidence gmtbered in the first part of this run zay also explain the
successful procesg filtration in Run Ho. 53, the most successful run to date.
The pores in the UNH crud filters were undoubtedly very small during that run as
evidenced by the excessive time required to filter each UNH batch, The resulting
thorough clean-up of the UNH was’ prabably very effective in easing the lioed on
the pmcess filters. '

The second portion of the run, batches F, G, H and I, vas alao processed to
cmlatim vith pmcﬂeally no success. The bulk of the product appeared to have
besn lost through léaking equipment in the pmcens filter cubicle and :m wastes
eming thm@ the pm“s fnters. )

lo filter aid vas used in the UHH crud filtration of any af the last fcmr
batches; thse UNH filtered through with no difficulty. All extraction slurries,
with the exception of the lagt three gallons of the last batch, were decanted
twice to reduce lmm “The heel of the last redecanted batch was weshed back
to. the extractor and £iltered with the three gallon heel. The water washes
following the extractions were filtered, with difficulty.

Curies In Extraction

Batck = Dissolver Less-Curies
F b,okl L3
h: o 3,718 152
I 2,996 _h7
Total 15,635 1

Water wash loss - 110

The metatheses and the metatheses washes were filtered but the combined loss
was extremely high, 6,804 curies. This was the highest loss ever encountsred in
& Tiliered waste and there is no apparent explanation for its occurrence. This
wasle wes temporarily bypassed and the balance of the product processed through
the resin cubicle.




| With the w ium thus rar, the ‘amount 5 profuct emtering

the resin cubicle Teed tark was caltulated t6 be T,970 curies. The smalyses of .
the feed however,. wmm for- -enly 1,983 miu. ~“The balance ves . undoubtadly_‘j v

again lost tm'engh tht lnicmg ognimnt 4n tht ;amsa rﬁ.ter eubicls. The.

product entering the product tauk to be combined with the batch from the first:

: partim of the mnm‘;zammbeﬁ to be 3.,132 eurin. o

o "-I.nsﬁ __m&mmus nﬁ &tatmma ﬁuhua
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RALA PRODUCTION - 1954

A. F. Rupp and E. J. Witkowski

PRODUCTION

Approximately 88,000 curies of Rala product
was produced in three runs and shipped in four
batches. Except for the period from April 29 to
July 16, when a run was completely lost and
operations were shut down because of contami-
nation following an accidental release of activity,
production schedules met the demands of Los
Alamos.

As in previous years since the ion-exchange
method of final separation and purification was
adopted, the product contained impurities which
necessitated some additional processing at Los
Alamos before it could be used. This condition
inconvenienced the Los Alamos personnel but did
not affect their experiments, since the quantities
contained in the shipments were sufficiently large
to compensate for the losses incurred by the

to be organic material resulting from radiation and
chemical breakdown of the ion-exchange resin.

The process yields (see Table 1) continued to
be low in 1954; the total product shipped repre-
sented only 53.4% of the total starting material
(excluding decay). The following five steps in
the process accounted for practically all the
known losses.

Dissolver Heels. Product was left behind in the
dissolver because the quantity was too small to
justify the time required for its recovery.

Metathesis Filtration. A high loss was ex-
perienced only in run No. 58. It may have been
caused by any one of three changes in the me-
tathesis operation or by a combination of them:
(1) a reduction in the amount of inactive barium
caused by a very short irradiation time in the
reactor; (2) a reduction in the amount of lead in

additional processing. The impurities appeared  order to speed up filtration; (3) an increase in the

TABLE 1. ANALYTICAL SUMMARY

. Amount of Activity (curies) Total Activity
In Run 55 In Run 57 In Run 58 {curies) (%)
Dissolver starting material 84,683 37,020 42,664 164,367 100.0
Cell A losses
Dissolver heels * 2,156 5,498 7,654 4.7
Sulfate extraction filtrations 872 171 308 1,351 0.8
Metatheses filtrations 534 198 7,841 8,573 5.2
Extractor and filter rinse 186 4,892 2,000** 7,078 4.3
Total cell A loss 1,592 7,417 15,647 24,656 15.0
Resin cubicle losses
Fuming nitric filtration 8,152 655 1,839 10,646 6.5
Product evaporator rinse 2,930 2,550 4,814 10,294 6.2
All other 444 191 189 824 0.5
Total cubicle loss 11,526 3,396 6,842 21,764 13.2
Total of all known losses 13,118 10,813 22,489 46,420 28.2
»
Product shipped (Los Alamos measurement) 45,091 22,800 19,942 87,833 53.4
68.7% 91.1% 99.5% 81.7%

- Material balance

*The slug heels were used in a test run.

**|_oss was estimated because of sampling difficulties.

T ‘




volume of K,CO,; sclution from 9 to 50 liters in
an effort to avoid the incomplete reactions ex-
perienced in some previous runs.

Extractor and Filter Rinse. Product was left
behind in the extractor tank and on the process
filters after it was transferred from the extractor
to the resin column feed tank. It is impossible
to make complete transfers because the relatively
small size of the feed tank limits the volume of
solutions that can be used for cleaning out the
large extractor tank.

Fuming Nitric Acid Filtration. The highest loss
experienced in this step was incurred in run
No. 55, the only run processed through cubicle
No. 300; this cubicle has a product evaporator
and filter of the old design, and it is believed
that the high loss was caused by cracks in the
filter resulting from fabrication difficulties.

Product Evaporator Rinse. Some product was
ieft behind in the evaporator after the main portion
of the product solution had been transferred to the
shipping cone. The volume of water used for the
dissolution and transfer of the product is limited
by the size of the cone and is too small for an
effective transfer. Attempts to wash the tank with
more water and to transfer the water to the
shipping cone after the first portion had evaporated
resulted in higher losses from the cone into the
off-gas line.

In addition to the losses determined by the
analysis of waste solutions, it is estimated that
more than 15% of the starting product was lost
through the off-gas line during the drying operation
in the shipping cone. The largest single loss
occurred in run No. 55. Since ORNL does not
have the facility for making a radiochemical
analysis of the product after it is put in the drying
cone, such an analysis was made ot Los Alamos;
their analysis was lower by 20,000 curies than
the measurement made at ORNL after the fuming
nitric acid step.

UNUSUAL INCIDENTS

The equipment was operated far above its de-
signed capacity (500 curies in dissolver and
exiraction section and 10,000 curies in the purifi-
cation section) in every run. This condition led

to the most serious accidental release of activity
ever experienced in the history of the process,
which made it necessary to abandon a run and to
shut down the building for decontamination for a
period of 1] weeks.

The slugs loaded into the dissolver for this run
contained approximately 100,000 curies of product.
The quantity of starting material was unusually
large so that a very large shipment could be
produced and so that the chance of a poor ship-
ment resulting from losses caused by the usual
processing difficulties could be reduced. It was
planned to make the run in two parts and two
separate shipments.

Dissolvings for the first part were discontinued
after the third batch, instead of after the fourth
batch as had been planned, because the UNH
analysis showed that the slugs contained more

than the expected amount of activity, The
partially dissolved uranium slugs left in the
dissolver therefore were hotter than in any

previous run. The incident occurred at the be-
ginning of the addition of 60% HNO, for the
second part of the run. Because of their intense
radioactivity, the slugs apparently had become
very (thermally) hot during the period of time that
they were not covered with liquid between the
dissolvings for the two parts of the run and had
reacted violently with the HNO,. The solution
containing the radioactivity was blown into the
operating area through the slug chute and the
solution addition lines.

Following the incident, the radiation levels in
the Ral.a building itself were too high to permit
entrance for effective decontamination. Work was
started after the short-lived activity was allowed
to decay for a period of ten days. Several other
Laboratory areas north of the Rala building were
also contaminated, principally with short-lived
iodine. Fortunately, the incident occurred during
the 4-12 shift, when these areas were not
occupied; by the use of emergency crews, most
of the contamination was cleaned up before per-
sonnel reported for work at 8:00 AM the next day.

The incident caused a great deal of incon-
venience in Laboratory operations and some lost
time, but there was no serious overexposure of
Laboratory personnel. The operators who were
in the most vulnerable position at the time of the
accident were quick to recognize the hazard and
to protect themselves, being well practiced be-
cause of the frequent use of the Ral.a emergency
procedures.

As a result of this incident and of the frequent
hazards encountered in the production of the large
batches of Ral.a, Los Alamos was requested to
review its requirements and to reduce the number




and size of the batches requested, if possible.
An agreement was reached that the Laboratory
will attempt no more double runs and that only
four runs per year will be made. It is believed
that the new schedule will substantially reduce
the operating hazards.

Direct pipe connections between the process
vessels in the cells and the operating area {which
are considered by the Operations Division to be
obsolete design) were responsible for several
other backups of activity into the operating area.
The most serious of these occurred during run
No. 55, in January, when activity backed up to
the operating panel board through a steam line
servicing a jet in cell A, While an attempt was
being made to decontaminate the line with steam,
a small valve ot the steam pressure gage failed
and activity was blown into the operating area.
The building was contamincted, and two operators
received some radiation overexposure — fortunately,
not a serious amount.

General air contamination that was experienced
through a large portion of the Laboratory on three
occasions during two of the three successful runs
was attributed to the Rala operations; however,
there is a good possibility that some of this air
activity came from the experimental reactor area.
The condition was presumably caused by a high
discharge from the stack; in one case the caustic
line to the dissolver off-gas scrubber plugged,
and in another case, during an atmospheric in-
version, the scrubbers operated normally but not
effectively enough.

EQUIPMENT

The equipment used for the production of Ral.a
has always been operated far above its design
capacity; changes to allow for higher levels of
production were made only in the final purification
stages, and they were inadequate for very large
batches. The last alterations in the final purifi-
cation equipment were made in order fo produce
10,000-curie batches; however, before the equip-
ment was completed, a new goal of 30,000 curies
was set, and 50,000-curie batches were actually
produced. Operation at these very high radiation
levels has materially increased the hazards, and
the equipment has deteriorated over a period of

years.

It was decided several years ago that it would
not be practical to further alter the equipment to
increase the capacity, and a proposal to build

new, adequate facilities was submitted to the
Atomic Energy Commission. However, it was
decided this year to build the new plant at Arco;
the new plant is expected to be in operation by
July 1, 1956, and the existing Rala plant will
be permanently shut down at that time.

Maintenance of the equipment has continued to
be difficuit and expensive. For long-term oper-
ations, it would be more practical to replace or
to rebuild some parts than to make the excessive
repairs that would be needed. However, since
the present plans are to produce only six more
batches, no replacement of equipment or rebuilding
will be done except where absolutely necessary.

The only major maintenance job undertaken this
year was to rebuild one of the cubicles which held
the ion-exchange equipment. This was necessary
because of a leak in the product evaporator thermo-
couple well and the failure of the sampling valves.
The evaporator was replaced by one of a greater
capacity and of an improved design that permits
much closer control of the evaporation operation.

The Ral.a equipment at the present time is in
only fair condition. The cell A transfer lines
are known to have many leaks, and the thermo-
couples in the dissolver have been inoperable
for years. Decontamination and repairs in this
cell are inadvisable and will not be done unless
some major piece of equipment fails completely.
The high level of contamination on the concrete
walls and floor would require the removal of a
large quantity of highly radicactive concrete, and
it would be impossible to complete the work fast
enough to meet the Los Alamos schedule. Also,
a major decontamination job in this cell would
be very expensive and would require a great deal
of radiation exposure to operating and maintenance
personnel. It is hoped that this work can be
avoided, since Ral.a operations at the Laboratory
are to be permanently discontinued.

The main operating difficulties with the purifi-
cation equipment are the erratic operation and
the frequent failure of the sampling plug valves;
both conditions are caused by the deterioration of
the Teflon seats.

It is believed that one more decontamination of
one of the cubicles will be required to complete
the last six runs scheduled at the Laboratory.

PROCESS IMPROVEMENTS

Several important changes were made in the
process this year. One was the addition (to the




standard procedure) of a second fuming nitric acid
precipitation after the nitric acid elution of the
product from the ion-exchange column. Prior to
the last run of this year, the second precipitation
was made only when the transfer of product from
the evaporator to the cone was incomplete. The
procedure was standardized after Los Alamos had
reported that run No. 57 contained some product
in an insoluble form. Since only one fuming nitric
precipitation was used in that run, it was thought
that the barium sulfate precipitate, formed by the
breakdown of the sulfonated vinyl ion-exchange
resin, was not completely converted to a nitrate.
The insoluble material was apparently eliminated
in the last run, No. 58.

As previously mentioned, a very large portion
of one run was lost into the off-gas line during
the transfer of the product solution into the
shipping cone and the drying operations. Also,
smaller but substantial amounts of product were
lost during the same operations during runs made
in previous years. The losses were caused by
the high level of liquid in the shipping cone during
the drying operation (because of the size of the
cone) and by the type of drying operation, which
involves drawing hot air over the surface of the
product solution without heating the cone itself.
It is apparent that this method is quite ineffective;
the evaporation of the product is almost com-
pletely dependent upon the heat generated by the
radiation energy of the product itself, as well
as upon some heat that is transferred to the
solution by conduction from the charging head,
through the top of the cone.

Since it was impractical to revise the equipment,
a series of drying tests was run in an attempt to
change the operating procedures to compensate
for the inadequacy of the equipment. It was found
that the losses could be reduced to a minimum
by lowering the temperature and amount of air
passed over the cone; also, it was shown that a
large amount of product could be lost by trans-
ferring product solution into a cone that contains
dried product. It was apparent that it would often
be more preferable to lose some product by an
incomplete transfer from the evaporator to the
cone than to add an evaporator rinse to the cone
after a portion of the product had dried.

After much difficulty was experienced with in-
complete metathesis during run No. 57, the process
was revised by increasing the amount of K,CO
reagent in one metathesis from 9 to 50 liters.

This change in standard procedure also had been
made in a previous year because of similar diffi-
culties but had soon been discontinued because
of the difficulty in filtering the larger volume.
More recent changes made to alleviate filtration
troubles now permit the use of larger volumes.

The volume of solution used to transfer the
product from the extractor to the resin column
feed tank was also increased in run No. 58 in
order to accomplish a more complete transfer.
The volume of HNO, used for the dissolution of
the carbonate cake prior to transfer was increased,
by dilution, from 10 to 18 liters. This change was
made possible by the replacement of the original
feed tank with one of a larger size when the
cubicles were rebuilt.

One of the most difficult parts of the process
in previous years was the filtration of the lead-
barium slurries after the sulfate precipitation in
UNH and after carbonate metathesis. A complete
run was lost in November 1953 as a result of
these difficulties; it became evident during this
run that plugging of the process filters was caused
by fines from the Celite filter aid used in the
preceding UNH *‘crud’’ filtration operation.

Following the loss of the run, this part of the
process was examined to determine whether the
use of a filter aid could be discontinued or
whether the quality of the filter aid could be
improved if it were found to be essential. A
memorandum was issued on this work and is
appended to this report.

Further tests showed that the procedure for
removing the aluminum slug jocket was not ef-
fective in removing the silica slug-bonding ma-
terial and that by changing the procedure it would
be possible to remove the silica from the process
before filtration and therefore eliminate the need
for a filter aid. Following the laboratory investi-
gation, a full-size, single-batch-test run was made
with the new procedure and was found to be highly
satisfactory. The procedure was used in the four
production runs made this year, and only miner
filtration difficulties were encountered.

FUTURE PLANS

All plans for the future production of Rala at
ORNL are based on the Atomic Energy Com-
mission’s plans to relieve the Laboratory of the
Rala production work in July 1956. As previously
mentioned, the only repairs that will be made are
those that are absolutely necessary to fulfill the




Laboratory’s commitment for Rala deliveries up
to that date. The requirements for manpower are
also planned only to that date. Some manpower,
lost as a result of normal turnover, has not been
reploced because of the expected loss of the

Ral.a project; the remaining personnel will be
used to operate the new Fission-Product Pilot
Plant, the operation of which is expected to start
at about the same time that Rala operations are
discontinued.

APPENDIX

INTRODUCTION

Since the major equipment and process revisions
were made almost three years ago, Rala operation
has been hampered by the frequent plugging of the
process filters during the filtration of lead-barium
sulfate precipitate out of UNH and the filtration of
lead-barium carbonate slurry after metathesis. Run
No. 54 was completely lost in November, 1953, as
a result of this difficulty. It became evident during
this run that the process filters were being plugged
by an incomplete removal of foreign material,
probably silica, from the UNH in the preceding
crud filtration step and that the fines in the
Celite 545 filter aid were passing through the crud
filter and interfering in the subsequent filtrations
through the process filters (a complete report on
run No. 54 is given elsewhere!). Therefore it was
decided to re-examine certain parts of the process.

The investigation was carried out in two parts:
a check was made of the effectiveness of the
coating removal procedurein removing the aluminum
and the silicon alloy bonding material, and an in-
vestigation of the filter aid was made in order to
determine whether it could be improved or possibly
eliminated. The coating removal tests and filter
aid classification were performed by P. B. Orr of
the Operations Division. The microscopic studies
and particle-size determinations were made by
T. E. Willmarth of the Analytical Chemistry
Division.

COATING REMOVAL

The effectiveness of the coating removal pro-
cedure was visually ascertained by means of a
test which roughly duplicated, on a small scale,
the usual procedure. The coating and bonding re-
moval was performed on two 4-in. Hanford slugs in
a stainless steel bucket heated with a gas burner.

YE. J. Witkowski, Summary of Run No. 54 with Signifi-
cant Analytical Results, ORNL CF-53-12-19 (Dec. 3,
1953).

First, the aluminum was removed by a solution of
10% NaOH and 20% NaNO, at a temperature of
100 to 105°C for 1 hr; this step was then repeated
in order to ensure complete removal of the alumi-
num. It was apparent that the removal of the
aluminum was complete after these two steps and
that the second may have been superfluous. A
black-looking bonding material, however, was left
on the uranium metal and had been practically
untouched.

The two slugs were then treated with 44 ib of
6% HNO; containing 6.4 g of Hg(NO,), at a temper-
ature of 100°C for 3 hr. This step, which was
supposed ‘to have undercut the silicon alloy
bonding, removed only a very small portion of the
material, which readily settied to the bottom of
the dissolver as a black, flaky precipitate. The
bulk of the bonding material remained on the slugs.
The unremoved bonding material would normally
stay in the UNH as a precipitate after the uranium
was dissolved and, as tests later showed, would
plug the UNH crud filter unless filter aid were
used.

The procedure for undercutting the bonding was
revised: the slugs were heated at 100°C in a 20%
HNO, solution for 34 min. The black bonding
material which had settled out in the bottom of the
dissolver as a flaky precipitate was completely
removed. The surface of the slugs became bright
and clean and showed little damage from the action
of the acid. The solution contained only 4.94 mg
of uranium per milliliter of solution; this loss of
uranivm would be considered insignificant in the
Rala process. The solution also contained
4.6 ppm of silicon.

In order to determine the extent of treatment with
20% HNQ, that would be required, the slugs were
again heated in 20% HNO, for 15 min. There was
no apparent precipitate in the solution, and it con-
tained 3.0 mg of uranium per milliliter and 3.4 ppm




of silicon; the proportion of silicon to uranium was
roughly the same in both cases.

An attempt was then made to find a suitable
method for dissolving the fine pieces of bonding
alloy deposited on the bottom of the dissolver so
that their removal would be facilitated. In order to
get an adequate amount of this fine alloy deposit
for test purposes, ten ORNL slugs were dejacketed,
and the bonding was removed by means of the pro-
cedure used for the first two slugs.

The only solvents found which would dissolve
the bonding material in a reasonable period of time
were solutions containing free HF. Cold solutions
of 5% NH,HF, and NH,F dissolved the precipitate
rapidly butreacted on the uranium slugs and formed
another precipitate, which was identified as UF,.
The formation of the UF4 precipitate plus the
probable long-term damage to the equipment by the
corrosiveness of the fluoride chemicals made their
use unattractive in the Ral.a process.

Solutions of NaOH and KOH up to 50% concen-
trations, with alternate treatments with HNO, up to
70% concentrations, showed no visible effects on
the bonding alloy, even after prolonged periods of
boiling in these solutions.

It was apparent that the removal of the bonding
material from the dissolver would have to be ac-
complished by mechanical means, that is, vigorous
washing. Since the bonding material is relatively
heavy and not easily suspended by agitation with
water, a decision was made to try 50% NaOH.

To test the effectiveness of the 50% NaOH in
suspending the bonding precipitate, eight more
4-in. Hanford slugs were dejacketed, and the bond-
ing was undercut with 20% HNO,. The dissolver
was emptied except for the slugs and the bonding
precipitate, and, after 50% caustic had been added,
the mixture was boiled and sparged. The caustic
was then syphoned out and was observed to carry
a large portion of the undissolved precipitate.

FILTER AID TESTS

As mentioned in the introduction, there was
evidence that some filter aid passed through the
UNH crud filter and contributed to the difficuities
experienced in run No. 54. After the run was com-
pleted, the crud filters {(porosity G Micrometallic
stainless steel) were decontaminated, removed,
and tested. A water slurry of filter aid was fil-
tered, and the filtrate was observed to be slightly

cloudy. When the filtrate was boiled down, a

white precipitate settled out and was identified

under a microscope as filter aid. The same test,
made on two replacement filters, gave identical
results.

Literature by the Micro Metallic Corp., the manu-
facturer of the filter used, indicates that porosity
G filters have a mean pore opening of 10 p and
that they can be expected to remove particles down
to one third the diameter of the mean pore opening.
Since the microscopic examination of the Celite
545 filter aid revealed that 57% of the particles
were under 4 p in diameter and that many of the
particles were less than 1 y in diameter, it is not
surprising that some of the filter aid sifted through
the filter.

The penetration of the filter by some small
particles of filter aid might present no problem if
it were possible to precoat the filter and to wash
it with an adequate amount of water to eliminate
the small particles. The filter might also work
satisfactorily if it were possible to recirculate the
UNH through the filter. Unfortunately, neither of
these procedures is possible. The UNH must be
added to the water from the precoating operation,
and it cannot be recirculated because of the nature
of the equipment.

In order to roughly check the possibility of
eliminating the filter aid in performing the UNH
filtration or of improving it should its use prove
to be necessary, three, two-slug batches of UNH
were made by dissolving the slugs which had
been thoroughly cleaned during the testing of the
coating removal procedures. It was, of course,
impossible to duplicate the exact operating con-
ditions by doing the dissolving operations in a
stainless steel bucket., The time required for
the dissolving operation was much more than that
normally encountered in the regular Ral.a process,
and it was necessary to make additions of HNO3
while the dissolvings were in progress in order to
compensate for the acid which evaporated.

It was found that all batches could be filtered
(although the rates varied considerably) through a
small laboratory-type, stainless steel, porosity G
filter if air was periodically blown back through
the filter when the rate dropped below a practical
level. This experiment could not be considered
as conclusive because the filtration rates varied
between batches and because the crude equipment
used made it impossible to approach the true
operating conditions in the Rala process. The
experiment served to indicate that filtration with-
out filter aid was possible und that it might be




a practical process in the RaLa equipment.

Since filtration without the use of a filter aid
might not prove to be possible, an attempt was
made to improve the grade of filter cid. A
3-in.-dia x 6-ft-long glass tube with a glass filter
on the bottom and provision for overflow on the
top was used to hydraulically classify the Celite
545 filter aid for the next Rala run, and enough
filter aid was classified for the next complete
run.  An examination of the classified material
vnder an electron microscope showed that the
57% of the fines in the Celite which were under
4 u in digmeter could be reduced by this crude
method to 34% (see Figs. 1 and 2). This material,
although not completely satisfactory, would be
an improvement over that used in all previous
runs.

A small laboratory-type stainless steel filter
was precoated with the classified filter aid and
was used to filter some of the UNH solution. The
filtration was satisfactory, with no noticeable
decrease in rate. A second filtration of the
filtrate was made without the use of filter aid,
with no appreciable change in rate.

In addition to trying to improve the quality of
the normally used diatomaceous-earth filter aid,
a relatively new type of carbon filter aid, called
““*Nerofil'" (produced by Great Lakes Carbon
Corp.), was tested. The rate of filtration through
a precoat of this material was only about one third
as rapid as that of filtration through diatomaceous
earth, but the flow was steady. There is a possi-
bility that this filter aid might be more satis-
factory than the siliceous type because it would
be inert to all the chemicals used in the Raola
process.

EXPERIENCE WITH AN EXPERIMENTAL RUN
AND A PRODUCTION RUN

Based on the results obtained in these tests
it was decided to make a Rala run without the
use of a filter aid in the filtration processes. An
air line was connected to blow back the UNH crud
filters to help clear them whenever they plugged.
In the event it became necessary to use filter
aid, the classified Celite material would be used.

To improve the chances for a successful fil-
tration, with or without filter aid, the coating
removal procedure was revised to include a 20%
HNO3 undercutting of the bonding material, the

water washes were increased in volume and
number, and the washing fechniques were revised
to flush out the precipitated bonding material.

A decision was also made to test the Nerofil
filter aid on a full-scale batch of UNH if some
slugs were left over after the next Rala run.

The new slug coating and bonding removal and
the UNH filtration procedures were tried on a full
scale, first in a 138-curie experimental run and
then in a 65,000-curie production run (No. 55).

The experimental run was made with four
batches of UNH dissolved from a mixture of twelve
4-in. W slugs, fifteen 8-in. W slugs, and 130 X
bonded slugs.- The UNH filtration of all four
batches was successfully accomplished without
the use of filter aid, at an average rate of 15 min
per batch, or 3 gpm; it was not necessary to stop
the filtration to unplug the filters at any time.
The sulfate extraction filtrations averaged ap-
proximately 40 min per batch, or 2.25 gpm. The
two metatheses, with a combined volume of 30 gal,
filtered in 82 min, or at an average rate . of
0.37 gpm. The filtration rates, as a whole, were
the fastest and the most consistent ever ex-
perienced. At no time was it necessary to delay
processing because of an excessive time required
for filtration.

The production run which followed was made
from 192 W slugs dissolved in ten batches. It
was the biggest and the most successful run to
date. The same new procedures were followed
as in the test run. The results were comparable
except for the necessity of periodically speeding
up the UNH filtration by blowing back air through
the filters. The first batch of UNH seriously
plugged one of the filters, but at no time was
processing delayed by filtration difficulties. The
plugged filter was easily cleaned after the run
was over by using 20% NaOH. No difficulties
were experienced with the sulfate extractions and
metatheses filtrations.

The Nerofil filter aid was tested in the filtration
of a batch of UNH left over from the production
run. Only 4.5 slugs of uranium were found to have
dissolved, as compared with 19 in a normal batch.
The UNH filtration rate was only 1 gpm, as
compared with an average of 3 gpm in the test
run without filter aid, but the rate was consistent
and it was not necessary to blow back the filter.
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The rate was approximately that expected. The
metatheses and extraction filtrations were com-
parable to those in the experimental run and
production run No. 55. The total activity con-
tained in this batch was 872 curies. All analyzed
waste losses were low, but 158 curies (18%) could
not be accounted for in the material balance.
There is a remote possibility that the unac-
counted-for loss was a result of using the Nerofil
filter aid.

10

CONCLUSION

Because of the success of the production run,
which can be at least partially attributed to the
elimination of filter aid in the filtration of UNH,
a decision was made to follow the same procedure
in all future runs. In the event that filtration
without the use of a filter aid becomes difficult,
Nerofil will be tried in place of the Celite 545
previously used.

b
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The run was started on July 16, 1954 and successfully completed on

July 23, 1954 with a shipment of 22,800 curies based on Los Alamos'

measurements.

Our own direct radiation measurements were unreliable

because the product consisted of two parts each having a different "last

separation” time.

The radiochemical analyses of the product were also

unreliable because of a sulfate precipitate in the product solution and
because of mechanical difficulties experienced in operating the sampling
Los Alamos estimated

quipment which undoubtedly resulted in a poor sample.

o

é?v_hat approximately 10% of the product was in the sulfate form.

égg? The metathesis step of the procedure again caused difficulties., Only

2 Smbout 30% of the total product could be dissolved and transferred from the
Sextraction tank to the resin column cubicle after each double metathesis.
gIt was necessary to split the run and to process it through the resin
§cubicle in three distinct parts.

The three column products were combined in the product evaporator and
treated with two, instead of the usual one, fuming HNO3 separations, '

Following the transfer to the shipping cone, a rinse of the product evap-

orator revealed that about 7,500 curies were left in the evaporator tank,
undoubtedly in the sulfate form. This material was again treated with
fuming HNO3 and all but 2,200 curies were recovered.

The equipment operated relatively well during this run. The only
difficulties experienced which caused minor delays were the burning out of
the clam shell heaters used to dry the product, the poor operation of the
product evaporator tank sampler which made sampling almost impossible, and
the plugging of the process filter during the last transfer of product from

the extractor to the resin columm cubicle,
The analytical summary of the run, corrected to last separation time

180k on July 22, follows:
Slugs loaded 71 - 8" Hanford slugs
Slugs dissolved 69.7 - 8" Hanford slugs by analysis

P Lt




Curies Percent
Product
Product shipped (based on Los Alamos
measurements) 22,800 61.59
Total losses 10,813 29.21
Material balance 90.80

EY J. Witkowski
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The run was started on March 1, completed on March 7 and shipped on
March 8. The shipment contained approximately 20,000 curies according to
our own measurements. ILos Alamos however, reported only 11,000 curies,
The discrepancy in measurements cannot be reconciled by waste analyses and
a thorough check of the equipment even though losses of this magnitude are
normally obvious or easily found.

In spite of the difference in product measurements, the run was con-
sidered successful because it satisfied the needs at Los Alamos until the
latter part of April. The next run is tentatively scheduled to start on
April 14, ‘

No serious hazards were encountered during this run although there
were two instances of minor air contamination during the dissolving operation.

The most serious equipment failure was the breakdown of the product
cone manipulator. Fortunately, it occurred before the product was transferred
to the cone so that the repairs could be made without excessive exposure of
personnel. If the breakdown had occurred after the product transfer, it would
have been impossible to perform repairs without discarding the entire product.
The time lost for repairs was 8 hours.

Other equipment which was not operating during this run (because repairs
were considered impractical) was the product tank sampler and the extractor
agitator., Repair or replacement of the sampling valves in the resin column
cubicle is an extremely expensive job and experience has shown that after
these valves are repaired there is no assurance that they will operate for
more than one run. The repair of the extractor agitator would require several
months of shutdown which could not be Justified, since an air sparger was
found to be a satisfactory substitute for mechanical agitation.

The highest process loss (16.4%) was again experienced in the metatheses
steps. The product was lost as a precipitate which appeared to be so fine
that it passed through the sintered stainless steel process filters.




A. F. Rupp -2 - April 4, 1955

The extraction loss (5.2%) was higher than normal as e result of an
accidental transfer of 15 gallons of slurry to the wastetank during the
fourth extraction. The material was transferred back to the extractor for
recovery but the waste tank could not be thoroughly rinsed because of the
limited capacity of the extraction tank. How and when the accidental transfer
occurred could not be determined, ‘

Other than the inoperability of the product sampler, which prevented an
analytical check on the quantity of product, the resin column cubicle equip-
ment performed relatively well.

Procedure changes incorporated in this run included: (1) return to
using Dowex 50 resin after it was shown in the last run that Dowex 50 W resin
did not eliminate discoloration of the product; (2) reduction in volume of
the first metathesis by 10 gallons to prevent product loss by tank overflow
which may have occurred in the last run; (3) the addition of inactive barium
to the extraction to compensate for a deficiency resulting from a recent
reduction in time exposure of uranium in the Hanford reactors.

The analytical summary of the run, corrected to L.S,T. 2330 on March 6,
follows:

Slugs loaded 8 - 8"
Slugs dissolved 86.6 - 8" (by analysis)
Curies Percent
Product in UNH 34,697 100.00
Cell A losses
Extraction wastes 1,816 5.23
First metathesis waste k,331 12,48
Second metathesis waste 1,339 3.92
Extraction tank and process filter rinse 188 .54
Total 7,694 22,17
Resin Cubicle Feed
Acetate feed 20,202 58.22
Versene feed 3,707 10.68

Total 23 ) 909 68 . 90




Resin Cubicle Losses

Versenate and NaOH wastes

HC1 elution

NalNO3 elution

Fuming HNO3 precipitation

Feed tank rinse

Product evaporator rinse
Total

Product

Based on L.A. measurements

Based on ORNL measurements

Total loss (by analyses)

Material balance (based.on L.A. measurements)
Material balance (based on ORNL measurements)

April 4, 1955

Curies

92

1

10
2,125
43
325
2,596

11,100
20,000
10,230

L Hhoeihir

E.VJ. Witkowski

Percent

31.99
57.64
29.65
61.65
87.29
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The run was started on April 14 and shipped on April 21. It contained
11,300 curies of product based on measurements at los Alamos. Cur own
measuremenis, because of a recent change in instrumentation, were guestionable
and indicated either 12,300 or 20,000 curies., Therefore, it is presumed that
ios Alawmos messuremenis were essentially correct. '

The gquantity of product produced was disappointing and about 20,000
curies less than wvas reasontble to expect with losses incurred up to the
product dryingz step in the shipping cone. During this operation the meteriasl
escaped into the off-gac line either by overfilling the cone with rinses
from the product evaporator tank or by sputtering during the drying opera-
tion. It wes noted that the amount of precipitate in the cone was larger
than usual and the sputtering action was greant emough to throw ocui particles
onto the viewing mirror when the product was viewed through the periscope.
Overfilling of the cone, the other possible explanation of the loas, could
have been caused by the erratic operation of the product evaporator tank
liquid level instrument. Since this condition was not new in spite of
routine checkinz of thie instrument prior to every run, los Alamos has agreed
to try to mark and ealibrate the cone in such & vay 88 to permit reading of
voiumes directly ineide of the come between the trangfers of rinses,

Even though the shipment was smaller than expected, the gquantity
satisfied the needs at los Alamos for at lesst three months. A shipment of
500 curies (smallest in many years) is tentatively scheduled for the middle

of July.

From the standpoint of safety and emse of operation, the run wes
relatively unsventful. The only difficulties encountered were slower then
wsual Liltretions and one incident of above average plant wide air count
that was not considered eerious.

The analytical summery of the run, corrected to L.S.T. 1915 on April
2C, follows:

Slugs loaded 8 - 8"
Slugs dissolved 8i.% - 8" (by anelysis)

THIS FORM FOR INTER-COMPANY CORRESPONDENCE ONLY
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caries
Product in URE k6,807
Cell A lossecs
Extraction vastes 450
Pirst metathesis waste 2,493
Becond metathesis and water wash 305
Extraction tank and procesz filter rinse 48>
Total 3, Thk
kegin Cubicle Feed
Acetate Feed 39,328
Yerpene Feed 1,263
Total 50,591
Resin Cabicle losses
Versenate and HaOH waste 1,052
B2l elution waste k7
Sodium Fitrate elution waste ke
Fuming nitric precipitation 1,721
Peeld tank rinse iz
Product ewvaporator rinse 301
Besin cubicle condensate 12
Potal 3,434

Praduct

¢ Y¥roduct shipped (vased on L.A. measurements) 11,300
~ - Material bealance

£

.
o
S

n

May 10, 1920

Percent

100,007

8k,02
2,70
86,72

2424
39.48

- /;«. ot o XM
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SUBJECT Report on Rala Run No. 61

F. L. Culler

Approximately 700 curies of product was shipped on July 22,
ments made at ORNL were confirmed by Los Alamos,
curies in excess of Los Alamos' regquest,

Radiation measure-
The quantity produced was 200

Only four 8 inch Hanford 8luge were used. Since the dissolver capacity was
too large (135 gal) for processing such a small amount of uranium, 50 X-slugs were

also dissolved to obtain a proper operating volume, The X-glugs were old ones
discharged into the canal after slug ruptures.

Thirty eight percent (882 curies) of the product contained in the slugs was
lost in the dissolver heels. Being a one-batch run, the dissolving operation was
very slow and was discontinued after 12 hours. The product lost would have hed no
value to the customer anyway since he could not poesibly use any excess over 500

curies, ZEven the 200 curie excess he actually received was permitted to decay at
Los Alamos before the product was used.

Another high loss (10%) experienced was in the sulfate extraction waste, The
reagson for the loss is not known; the metathesis filtration that follows the
extraction filtration through the same filters gave a low loss (4%). Usually the
metathesis loss is greater than the extraction loss,

The high loss encountered in the transfer of product to the shipping cone in

the last several runs was eliminated in this run by minor changes in operating
techniques,

The product drying operation required a much longer than normal time (27 hours)
because of the very low product content. Most of the heat in a normal run is
supplied by the product itself.

The analytical summery of the run follows:

Slugs loeded 4 - 8 inch Hanford
50 - X

Date

Single rereview of CCRP-




I B9 ,
‘ - F. Rupp -2 - August 2, 1955
?f Curies Percent
Product in Disgsolver 2,302 100.0
Cell A Losses*
Sulfate extraction waste 223 S.7T
First metathesis waste 48 2.1
Second metathesis and water wash ki 1.8
Dissolver heels 882 38.3
Total 1,194 51.9
Resin Cubicle Product
Acetate feed ' 8e2
Versene feed 3T
Total 859 37.3
Resin Cubicle lLosses
' Feed effluent, Versenate, and NaOH waste 3 0.1
HC1 elution 0 0.0
Sodium nitrate elution 3 0.1
Fuming nitric precipitation 33 1.4
Feed tank rinse 0 0.0
Product evaporator rinse 62 2.7
Total 101 4,3
Product
Product shipped 700 30.4
Total losses* ‘ 1,295 56.3
Material balance _ 86.7

¥Loss of product encountered in transfer ocut of extraction tank is not
included in summary; because of operating difficulties, the extraction

tank was not rinsed.

E. J. Witkowski
EJW:hg
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Y % < { Rats SE P_ gw ?Q?f
¥, E. Ramsey , Report on Rala Fun No. 62
¥, L. Culler

Between 18,000 and 20,000 curies were shipped to Ioe Alamos on Septem-
ber 3, The quantity was roughly twice the minimm emount required by the
customer, The quality, ss reported by Los Alamos, was very good.

Only cus minor difficulty was experiepced during this run., That vas &
back-up of radicactive solution into e stean Jet line, The condition was
corrected without overexpogsure of opemting personnel.

The analytical results for the run follow with all valwss corrected to
last separation time of 0900 on September 1, 1955. .

Slugs dissolved - 67,6 - 8" Henford

T s o g

Profuct ir Dissolver  36,0% 100.0
Cell 4 lopses . |
Sulfate sxtraction waate 573 1.3
First metathesis vaste 2,280 6.3
Second metathesis & water wash 753 2.1
Extrection tank & process filter rinse 197 6
Dissolver heels 233 ,5 :
Total 3,916 10,9
Resin Cublcle Feod
Acetate feed 28,611 Tk
Versene feed o948 2,6

Total 29,555 82,0
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Rale PRODUCTION - CALENDAR YEAR 1955

A. F. Rupp and E. J. Witkowski

PRODUCTION

A total of 60,000 curies (Los Alamos measurements) was produced in
four regular runs. A small run, ylelding 70O curies, was also made for
special testing purposes at Los Alamos. The quantity of product contained
in each shipment was satisfactory to the customer. There were no failures
this year. All batches were shipped on schedule.

As in previous years, the process yield was poor (see Table 1); the
product shipped was only 37% of the amount (corrected for decay) contained
in the slugs charged into the dissolver.. The largest loss of product was
incurred in the final product evaporation in the shipping cone after all
the chemical processing was completed. Although it was not possible to
analyze for this loss, it is estimated that it was spproximately 30%.

A great number of "dummy" eveporatica runs were made to improve the
drying techniques in order to reduce this loss. Although these tests
appeared successful, the performance could not be duplicated with the
large quantity of activity contained in a normal run. The only possible
solution to the problem appears to involve extensive redesign and rebuild-
ing of the equipment. This move could not be justified in view of the
present AEC plans to turn over the work to the Phillips Petroleum Company,
Idsho Chemical Processing Plant, in 1956. It is more practical now to con-
tinue using more starting material to make up for high loss until the
Leboratory is relieved of its responsibility for Rala production.

A high over-all loss of product (12%) was again experienced in the
carbonate metathesis cake filtrations by the fine precipitate going through
the filter. This loss is not considered as serious as the loss in product
evaporation, not only because it was lower but because it is more predict-
able and occurs at a stage in the process where it could be recovered when
necessary. ‘

The Rala operation in 1955 was the most successful ever experienced
from the standpoint of safety and ease of operation; unlike the previous
years, no unusual difficulties were experienced.

EQUIPMERT

BRT S T .

A great amount of maintenance work would be necessary if the equip-
ment were scheduled for long-term operation. Since only two more runs are
definitely scheduled, an effort :is being made to avoid major repair work
in the cells that would involve great expense and excessive personnel

‘_._-..,.--—a-—.-'

. ;‘;--l'l'--"‘"""
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eXposure. At the present time, the equipment that does not cperate
includes all thermocouples in the dissolver,‘the mechanical agitator in the
extractor, and the sampling equipment on one product evaporator. The -equip-
ment that operates erratically (part time) includes the samplers on the
other product evaporator and a resin cubicle feed tank. In addition to the
equipment listed, there are several known lesks in the shielded piping that
cannot be repaired without complete decontemination of the cells.

FUTURE PRODUCTION PLANS

The Laboratory is committed to broduce only two more batches before
the operation is discontinued; one run is scheduled in January, and the
other in April. The AEC has requested that the ORNL equipment be kept in
standby for several months after that, and possibly until Januery 1, 1957,
during the start-up of full-scale runs at the Idaho plant. Construction
of that plant was completed in November 1955, and the equipment was being

tested at the end of the year.

MANPOWER REQUIREMENTS

By taking over new jobs during the last several years without an
addition of manpower, the Chemical Separations Department has steadily
decreased the amount of manpower normally devoted to the Rala program.
Because of the intermittent nature of the operation, it was more economi-
cal to do a large portion of operation on overtime than to maintain a
full crew in standby between runs. A total of less than eight man-years
was charged to the Rala operation during 1955,

After the Rala operation is discontinued, it is Planned to use the
bresent Rala operating personnel for the operation of the Fission Product
Plant. The Fission Product Plant operations are scheduled to start only
a short time after the Rala operation is discontinued. The schedule will
allow for training of the beople in the new operation and will eliminate
the need for a lay-off of beople experienced in that type of work.
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A batch containing 16,300 curies (Los Alamos measurement) was shipped on
January 20. The quantity of product was adequate to satisfy the customer's
requirements until April 1956, The April run will be the last one scheduled
at ORNL before production of Rala is turned over to the Phillips Petroleum
Company's Idaho Chemical Processing Plant.

From the standpoint of ease of operetion and safety, the run was as
successful as any experienced to date. The only gifficulty, also experienced
in other runs and over which there was no control, was the high loss of product
(approximately 12,000 curies) in the product drying step in the shipping cone.

The analytical results, with all vaelues corrected to last separation time
0620 on January 19, follow:

Slugs loaded - 100 - 8" Hanford
Slugs dissolved - 93. (vy analysis)
Curies Percent
Product in Dissolver 49,124 100,0
Cell A Losses
Sulfate extraction waste 2,612 5.3
First metathesis waste 5,245 10.7
Second metathesis and water wash 1,465 3,0
Extraction tank and process filter rinse 89 c.2
Dissolver heels 7,794 15.9
Total 17,205 35.1
Regin Cubicle Feed
Acetate feed 29,87k €0,8
Versene feed 938 1.9
Total 30,812 62.7




. F. Rupp February 6, 1956

Curies Percent

Resin Cubicle Losses

Feed effluent, versenate and NeOH Losses 284 0.6
HC1l elution 5 0.0
NalNOz elution 61 0.1
Fuming nitric precipitation 1,936 3.9
Feed tank rinse 31 0.1
Product evaporztor rinse 223 .5

Total 2,540 5.2

Product

Product shipped 1€,300 33,2
Total losses 19,745 4o,2
Material balance¥* 734

¥Does not include the estimated loss of approximately 12,000 incurred in the
product drying step. With this loss included, the material balance would be
about 98%.
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Approximetely 17,500 curies of product was shipped to Los Alamos on March 28.
No operating difficulties were encountered although between 7,000 and 10,000
curies of product was again lost into the off-gas line during the drying operation
in the shipping cone. A chenge in the drying procedure, which allowed the product
to dry by its own heat, was not effective In reducing the high loss regularly
encountered in this operation. '

Subjects Report on Rale Run No. 65

The analytical summary, with all valueé corrected to Last Separation Time
0620 on March 26, follows:

Slugs loaded - 71 - 8" (Hanford)
Slugs dissolved - Tl
Curies Percent
‘ Product in Dissolver 5k ,662 100.0%
Cell A Losses ]
Sulfate extraction waste kot 0.9
First metathesis waste 1,580 8.4
Second metathesis waste . 662 1.2
Extraction tank and process filter rinse 678 1.2
Dissolver heels (not used) 12,032 22.0
Total 18,549 337
Resin Cubicle Feed
Acetate feed 34,800 63.7
Versene feed - TO0 1.3
Total 35,500 65.0
Resin Cubicle lLosses
Feed effluent, versenate & NaOH losses ok 0.2
HC1 elution 2 0.0
NaNO3 elution 136 0.2
Fuming nitric precipitation 4,130 7.6
Feed tank rinse a52 1.7
Product evaporator rinse 1,070 2.0
‘ HNO3 column rinse - 388 0.7
Total 6,772 12.k




. A. F. Rupp April 12, 1956
Curies Percent
Product _ »
Product shipped (based on L.A. measurement) 17,423 31.9
Total of all losses shown by anelysis 25,221 46.1
Material balence¥ } } 78.0

*Does not include the 7,000 - 10,000 curie loss incurred in the product
drying step.

The next run is tentatively scheduled for the early part of May. The May
run will be the third one in calendar year 1956 and the sixth one in the present

fiscal year. N
% Wl
E

Y J. Witkowski
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‘ ST

‘ INTRA-LABORATORY CORRESPONDENCE
‘ OAK RIDGE NATIONAL LABORATORY

June 11, 1956

e H L. Fe Rupp

+3

Subject: Report on Rale Run Koo 6&

The run was started on May 7 and completed on May 12. The shipment contained
18,000 curies of product as measured at ORNL; Los Alemos measurements indicated
15,600 curies.,

The operations were performed witi: only minor difficulties. The extraction
Filtration losses were higher than normal and it was necessary to gettle and
decant the second extraction weste to recover 3,000 curies of & 3,500 curie loBs.
Approximately 8.ks of the product could not be accounted for asnalytically after
transfer from cell A to5 the resin cubicle.

A change in the product drying procedure, using & lower temperature and
trying to maintain & constant vacuum, did not reduce the usual high loss encount-
‘ ered in this operation; £,000 curies were lost.

The anslyticsl summary, with all values corrected to last separation time
0300 on May 12, follows:

Slugs loaded - 87 -8 (Hantord)

Siugs dissolved - 85.3 - &"
Curies Percent
Product in Dissolver 50,900 100.0%
Cell A losses
Sulfate extraction waste 1,954 3.8
First metathesis vwaste £,033 11.%
Second metathesis waste 1,727 ek
Extraction tank and process filter rinse 892 1.8
Dissolver heels (not used} (727 13.2
Total 17,333 et
Resin Cubicle Feed
Acetate feed 27,42% 53+
Versene feed 1,852 346
Total 25,281 217




DL -2 - June 11, 1956

-, Curies Percent
Resin Cubicle loscses
Feed effluent, versenate & NeOH losses Lo 0.9
EC1 elution ) 0.0
NaliO3 elution B X3 § 0.3
Fuming nitric precipitation 4,104 8.1
Feed tank rinse 64 G.:é
Product evaporator rinse 15 O.
5 ,&1 10.0
Product
Product shipped (based on L.A. measurements) 15,600 30.6
Total of all losses shown by analyses 22,304 k.0
Material balance*® The6

#0ces not include estimated loss of 8,000 curies incurred in product drying
-stePp.

The next run iz tentatively scheduled for September. It will be the

‘ fourth in calendar year 195G.
£y S
L E. J, Witkowski
- ¢¢3 . MERemsey
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INTRA-LABORATORY CORRESPONDENCE

OAK RIDGE NATIONAL LABORATORY
Hovember &, 1950

To: H, E. Beagren
Subject: Report on Rals Run Bo. 66

# shipment of 15,000 curies wa: made to Los Alamos on October 26.
The run wes started on Dctober 21 end completed on October 25 with only
few operating difficulties.

The mein trouble occurred in product mossurement, after all
efforts to repair them, defore it wes pecessary W remove the product
carrier from the losding cubicle, vere unsuccessful, At the time ol
shipment, it wos estimeted that the product contained between 10,000
s0d 17,000 curies. Ioc Alamos later reported that the shipment contained
15,000 curies.

Approximately bS53 of the product (excluding decey) oould not be
accounteld for bty chemical analysis. One half of this wes lost in Cell 4,
during the extraction snd petathesis operstion, the balance, ac usual,
during the product evaporation step. An sualyticel summary of the run,
porrected to lmst separstion time 0010 on October 25 follows:

Blugs loaded - 70 = &" Hanford
Slugs dissolved « 71.8

Quries diseclved 87,860 00,0
Gell 2 Looses

Sulfate extraciion wvaaste 2% 15

Unused aissolver hee) iz 2
Besin Gubicle Pesds

Acetate food 22,308 aC

Yeresne foad 1l.G
Total ﬁ,% 5Cie




s g
T TSR
‘ .;T‘ . E. E. Seagren - 2 - QOVEmbeZ‘ S’g 1956
Curies Fercent
Regin Cubicle losses
Elntion wastes 278 C.&
Pank rinses 83 1.8
Funing nitric vaste 3010 ”__2;;_
Total 2,173 %ol
Produet
Product shipped 15,000 1.k
Total of all losses shown by
snalyses 11,505 24.0
Msterisl balance 55k




1

H- E- Sea.gren Il

Regin Cubicle lLosses

Elution wastes
Tank rinses
Fuming aitric waste
Total
Pi‘cdnc‘o

Product shipped

Totel of a1l losses showm by

analyses
Material belance

cc' AFRupp
' Flfuller

e

Curies

276
893

_1,010

2,173

15,000
11,505

’

November 9, 1956

Percent

|

OO
-
R QO

E

31.%

2h.0
55.4

% . Witkowski
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INTRA-LABORATORY CORRESPONDENCE

OAK RIDGE NATIONAL LABORATORY
Hovemer &, 1956

To: H, B. Seagren
Subject: Report on Rels Fun tic. 65

"} shipmemt of 15,000 curies was mede to Los Alamos on Cctober 20.
The mun was started on October 21 end completed on October 25 wita only

few operating difficulties.

mmzmmmwmw,aﬁwm
processing vas comploted. mmmmwtsmmmm
emmmwmmmmitmwmmwmeo@cﬁ
carrier from the loaling gubicle, were unsuccessful., At the time o
shipment, it wos ecsbimated mtmmmmwmm,ma
and 17,000 curies. Los Alamoe later mpamdmtmsm;mt contained

15,000 curies.
Approximately k5 of tne product (excluding gecey) could mot be

accounted for by chemicsl analysis. One half of thls was lost in Gell &,
during the extraction and metathesis operstion, the balancs, &2 asual,
during the product evaporation siap. in analytical swumnary of the Tus;
WwMtWtMMOWWr% follows:

Slugs loaded <« 70 - & Hanford
Slugs dissolved - 71.5 :

Curies Percent
Curies gissolved 47,869 1006
Cell & Logses
Sulfete extraction wese 22 1.5
Metathesis wasto 3,472 é :g

Tenk rinses

-
» 5

Unused dissolver heelo
15545

Total

Hecin Cubicle Feeds
Acetate feed BaL

6%
4,1
Py
22,308
Versene foed %géﬁz 116
Total {2050 p s




- -, e
T H. E. Seagren “2 - Fovember 9, 1956
. Curies Fercent
Resin Cubicle Iosses
Elution wastes 270 0.6
Tank rinses - 883 1.8
FPuning nitric wvaste 1,010 2el
Total 2,'1’?3 I 5
Product
Product shipped 15,000 3.k
Total of sll losses shown by
analyses 11,509 24,0
Material balance 554

(f? W T il

E. ¥, Witkowskl '
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H. E. Seagren and E. J. Witkowski

Rala producticn at ORNL was concluded at the end of calendar year 1956.
This report summarizes the production experience for this year.

PRODUCTION

Six batches of Rala product containing a total of 79,000 curies were
shipped to Los Alamos during CY-13956. The quantity produced in each run
was satisfactory to the customer aithough, as in previous years, additional
purification was necessary at Los Alamos to remove impurities from the
preduct. All runs were shipped on schedule; there were no failures.

The average shipment in C¥-1356 contained 15,840 curies as compared
t0 15,100 curies (excluding one special TOO-curie rumn) in C¥-1955. Total
processing losses increased from 63.0% in C¥-1955 to 68.4% in CY-1956
because of extra uranium loaded into the dissolver for standby in case of
an acncrmsl product loss dus to equipment failure. The need for the additional
starting material;, however, never materialized. Consistent with past
experience, the largest single process loss cccurred in the final product
evapcration step although the estimated smount was decreased this year
frem 30% to 17%. The decrease is atiributed to better operating techniques
and modifications in the drying procedure, developed after extensive testing
with ncnradicactive solutions. An analytical summary for +he runs made
this year is shown in the attached table. '

Contrary to all expectations, the extremely poor condition of the
equipment created no operating difficulties; in fact, operations in C¢-1956
as well as in CY-1955, were aimost completely trouble-free. Radiation
exposure of operating personnel was alsc at the lowest level in the CRNL
Rale production experience.

EQUIPMENT

As in CY-1955, extensive maintenance that would be required for lc
term operations was not attempted in order tc avoid exposure of operating
and maintenance forces and to reduce expenditures. At the beginning of
CY~1956, the Oak Ridge National Laboratory was scheduled definitely for
ornly two more runs before going out of the Rala produstion although. later,
three additional runs were requested.

The equipment inoperable at the ernd of CY-1956 inciudes all thermo-
couples in the dissolver, the mechanical agitator in the extractor ard
samplers on both product evaporatcors. The other sampiing equipment works
only part of the time. No samples for analysis of the product could be
teken in any run prior to shipment. The radiation product measuring
instrument which usually gives a fair indication of the product quantity




-‘-l‘l..-

also failed completely during the last run just prior to the removal of
the product in the shipping container. To avoid spreading contamination
while repairing the instrument, the shipment was made with only a rough
estimate of quantity; Los Alamos later reported receiving 15,000 curies.

CONCLUSION OF Rala PRODUCTION

The Laboratory was officially relieved of its Rala production
responsibilities at the end of CY-1956. The AEC requested that the
Laboratory maintain the present equipment in standby until March 31, 1957,
during the initial runs in new facilities in Idsho.
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